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PREFACE- 


In  1986,  the  Strategic  Air  Command  started  to  re-emphasize  the 
capability  to  deliver  non-nuclear  munitions.  The  conventional  role  of  the 
command  has  a  proud  history,  starting  with  the  devastation  created  by 
Eighth  and  Fifteenth  Air  Force  B-17s  and  B-24s  during  World  War  II  had  a 
decisive  impact  on  the  termination  o-f  the  European  conflict.  Similarly, 
the  Korean  War  was  an  extremely  short  but  effective  offensive  attack  which 
eliminated  the  limited  industrial  capability  of  North  Korea.  Although 
after  Korea  the  bombers  grew  into  a  primary  element  of  the  nuclear  TRIAD, 
the  conventional  role  was  never  totally  abandoned. 

Most  members  of  today’s  Air  Force  probably  best  remember  the  use  of 
strategic  conventional  aircraft  in  Vietnam.  In  the  late  60s,  the  surprise 
and  lethality  of  the  B-52D  ARC  LIGHT  strikes  in  South  Vietnam  came  tc 
epitomize  US  airpower.  Later,  the  ferocity  of  the  1972  Christmas  oomoing 
offensive  (LINEBACKER  II!  emphasized  the  potential  of  the  heavy  bomber  to 
concentrate  force  in  a  short  period  to  achieve  national  political  goals. 

After  Vietnam,  with  few  exceptions,  conventional  operations  we^e  net 
viewed  as  a  primary  mission  and  command  capabilities  declined  because  of 
resource  scarcity  and  urgent  modernization  requirements  ♦or  nuclear 
f orces. 

The  need  for  a  conventional  projection  capability  re-surfaced  with 
the  return  to  military  operations  such  as  Grenada,  Libya,  and  Lebanon  as 
instruments  of  national  policy.  This  need  was  further  reinforced  by  the 
growing  realization  that  reducing  nuclear  arms  could  mare  conventional 
conflict  more  likely.  The  capabilities  of  the  long  range  bemoer  were  live 
no  other  aircraft  available  and  offered'the  further  advantage  of  bsi-g 
fully  developed  assets  that  could  be  used  on  short  notice. 

In  Europe,  and  especially  in  the  Central  Region,  NATO  ores  tec  an 
airpower  employment  concept  which  relies  on  their  snort  range  tactical 
forces  to  achieve  the  objective.  Although  very  capable  forces,  tactical 
aircraft  have  substantially  different  characteristics  from  strategic 
airpower.  Properly  incorporating  long  range  bombers  into  NATO  to  produce 
the  maximum  combat  results  is  a  challenge  for  both.  Working  together  to 
achieve  a  common  objective  does  not  necessarily  have  to  mean  operating  :n 
the  same  airspace.  This  paper  provides  background  research  supporting 
enhancing  the  present  concept  by  a  combined  tactical  and  strategic  attack 
which  capitalizes  on  each  force’s  unique  features. 

Examining  the  history  of  strategic  airpower  employment,  two  elements 
emerge  which  are  common  with  NATO’s  present  requirements:  The  ability  to 
disrupt  transportati on  networks  at  long  range  and  the  ability  to  destroy  n~For 

the  war  sustaining  capacity  of  an  enemy.  The  strategic  aerospace  - 

offensive  and  deep  interdiction  proposed  in  this  paper  is  one  option  which  P® 

should  not  be  casually  discarded  as  an  outmoded  concept.  The  Warsaw  -’act  H 

has  significant  vulnerabilities  which  can  be  exploited  by  long  range  kJ 

airpower  to  increase  deterrence  in  the  European  theater.  ' ' ,j;i - - — 

The  paper  is  sponsored  by  the  Center  for  Aerospace  Doctrine,  _ 

Research,  and  Education.  Parts  of  the  material  may  be  incorporated  into  '-ion/ 
the  Joint  Flag  Officers’  Warfighting  Course.  »,a!i«iiUUy  Codes 
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EXECUTIVE  SUMMARY 


insights  into  tomorrow" 


Part  of  our  College  mission  is  distribution  of 
the  students'  problem  solving  products  to 
DOD  sponsors  and  other  interested  agencies 
to  enhance  insight  into  contemporary, 
defense  related  issues.  While  the  College  has 
accepted  this  product  as  meeting  academic 
requirements  for  graduation,  the  views  and 
opinions  expressed  or  implied  are  solely 
those  of  the  author  and  should  not  be 
construed  as  carrying  official  sanction. 


REPORT  NUMBER  98  136 
AUTHOR(S)  MAJOR:  arch  l.  moberly,  usaf 

TITLE  STRATESIC  OFFENSIVE  AIRPOWER:  THE  ROLE  DF  THE  LONG  FAN5E  BOMBE* 


I.  PURPOSE:  To  analyze  Soviet  vulnerabilities  to  strategic  ai^powe-  aro 
determine  i.  there  are  credible  reasons  to  employ  conventional  long  range 
aircraft  beyond  the  present  NATO  attack  philosophy. 

II.  PROBLEM :  The  creation  of  a  purely  ccnventi oral  long  r5,-g=  tenter  -ores 

which  has  significant  combat  power  provides  an  opportunity  tc  sr^rcs 
capabi 1 i tl es.  Where  NATO  can  beet  employ  this  airpowar  is  suoject  to  estate. 
The  bomoer's  -firepower  is  unquestioned  anc  its"  all-weather  -'night  carat  1 1 1 1  • 
would  help  resolve  continuing  MATO  de+iciencies  m  maintaining  a.  zz~szz-~z 
attack  or  the  advancing  Pact  forces.  On  the  other  hj-.p,  t^e  ur'*ts‘"  r?.s 

tremendous  range  which  it  sacrif ices  by  staying  m  the  tact:  ca:  e-^'.z-re~z 
arena.  Combining  range  and  payload  could  be  of  value  i*  the  a.ttao- s  tan  he 
directed  at  important  targets  maximizing  the  ccmbinea  da.ima.qe  o*  ts.cioiosl  arc 
strategic  forces  and  contributing  directly  tc  winning  a  short  duration  war . 


III.  DISCUSSION.  Presently  MATO  has  only  two  military  objectives:  deter  war 
or  win.  The  current  employment  strategy  which  see1 s  to  erode  advarci^g  forces 
and  delay  their  entry  into  battle  is  giver  very  little  chance  o*  aerie  irg 
either  objective.  A  credible  long  range  bomber  employment  plan  will  e  pane 
conventional  alternatives  to  hold  down  the  .risk  o+  nuclear  war.  At  the  same 
time,  deep  interdiction  can  contribute  tc  front  line  success  by  c'e-ti^g 
significant  disruption  and  delay  in  the  i"e?r  areas.  The  best  coerce'-  co 
Soviet  numeric  superiority  in  NATO  is  to  make  the  leaders  of  the  LEER 
uncertain  of  the  success  of  military  action  and  very  certain  that  war  will 
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CONTINUED- 


bring  devastation  to  key  sectors  of  their  economy. 

IV.  FINDINGS  AND  CONCLUSIONS:  Deterring  the  Soviet  Union  -from  aggression 

requires  holding  their  most  valuable  possession,  the  motherland,  at  risk. 

Planning  to  -fight  a  short-duration  war  is  -fighting  on  Soviet  te-ms. 
Prolonging  the  Warsaw  Pact  advance  increases  the  friction  throughout  the 
Soviet  war  machine.  They  equate  loss  of  tempo  with  certain  less  cf  the 
initiative.  Soviet  procedures  demand  a  continuous  flow  of  logistics  cut  ex 
the  USSR  to  sustain  the  offensive. 

The  Soviet  economy  was  duilt  for  output,  not  protection.  'lose  of  the 
critical  systems  main  components  are  in  the  western  USSR  within  range  z>£  t-s 
B-52s  and  advanced  bombers.  The  target  systems  generally  consist  o*  a  few 
very  large  facilities.  The  most  important  systems  a-e  power,  rail  transport, 
and  basic  industries  (oil  and  steel).  Successful  attacks  car  degrade  output 
to  a  level  considered  economically  non-productive. 

Attacking  deep  targets  causes  the  enemy  to  slow  production,  dispsrss 
defenses,  and  retain  people  and  supplies  to  serve  as  a  repair  force.  =,spa:  * 
on  major  facilities  should  be  measured  in  months  or  years,  not  cays-.  So  :  at 
recovery  from  the  priority  attack  could  tale  2-5  years  minimum,  a-c  some 
facilities  might  be  -unrecoverable  in  less  than  10  years. 

Priority  1  targets  require  600  sorties  for  effective  disruption. 

Adding  second  priority  installations  increases  sorties  to  about  1550,  >utm 
2300  sorties  needed  to  cover  all  targets.  Comparing  these  effects  wit-  one 
last  great  strategic  air  offensive,  each  B-52  can  deliver  the  same  numoe-  o£ 
effective  weapons  as  about  20  B-l7s.  At  a  4*/.  sustained  loss  rate  'four  times 
the  observed  attrition  in  air  combat),  150  B-52s  cover  priority  1  ana  most 
priority  2  targets  in  just  15  missions,  providing  a  hign-impact  a:-  camps. g- 
to  balance  the  short-duration  attac)  scenario. 

The  USSR  has  significant  vulnerabi I i ties  that  can  De  quic'-iy  e  -  pi  cited  t 
long-range  bombers.  These  vu?  nerabi  1  it:  es  will  inc-ee.se  as  t-e  So- lets 
concentrate  more  ox  their  industry  in  the  western  portions  of  t_e  cou- c- .  A 
deep  interdiction  battle  can  swiftly  spread  damage  over  a  wide  area, 
disrupting  reserve  movement  and  the  logistics  flew  to  help  NATC  regain  fe 
offensive.  To  accomplish  this  mission,  attacking  aircraft  must  ce  setter 
armed  to  minimize  the  risk  of  penetrating  Soviet  airspace,  including  camming 
active  defensive  weapons  and  standoff  precision  ordnance. 

V.  RECOMMENDATION;  NATO  should  prepare  to  use  conventional  bemoers  in  an 
early  deep  attack  against  key  Soviet  power  and  rail  targets,  followed  wit- 
attacks  on  the  high  value  basic  industries  and  the  key  secondary  industrial 
systems.  Plans  to  attack  deeply  should  be  accompanied  by  plans  ho  i '•crease 
bomber  self-protection  measures.  To  achieve  maximum  deterre-ce,  ce  -  ussi  arc- 
must  know  that  conflict  places  their  homeland  in  immediate  convent i era’ 
danger . 
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FIGURE  1.  Strategic  Aircraft  Range 


STRATEGIC  OFFENSIVE  AIRPOWER: 

The  Role  of  the  Long  Range  Bombe^ 

Employing  large  numbers  of  heavy  bombers  m  conventional  comoat  presents  a. 
new,  dynamic  -force  that  should  dramatically  expand  European  tneater  warfighting 
concepts  and  decrease  the  likelihood  of  armed  conflict  between  NATO  ana  the 
Warsaw  Pact.  The  possibility  of  a  non-nuclear  long  range  attack  force  received 
widespread  public  attention  in  September  1987,  when  General  Chair 
(Commander-i n-Chi ef ,  Strategic  Air  Command  (CINCSAC) i  proposed  conversion  of 
all  150  B-52G  aircraft  to  purely  conventional  roles  f 1  As  1 ) .  Tn:s  announcement 
followed  an  earlier  interview  with  Ai  r  Force  *aqac  me.  i"-  which  the  SAC  Deputy 
Chief  of  Staff /Plans  outlined  initiatives  to  modify  the  remaining  8“  B-52H,  51 
FB-111,  and  the  232  B1/B2  '.Stealth'  advanced  bombers  for  oath  nuclear  and 
conventional  operations  (36:1). 

The  unique  combat  strengths  of  these  aircraft  represent  a 
addition  to  current  non-nuclear  forces.  As  former  CINCSAC,  General  Da. is 
noted,  "Long  range  air  provides  a  heavy  payload,  all  weather  ca.y-nic't 
firepower  delivery  capability  that  no  other  US  weapon  system  car  mate-"  50  1 . 
Specifically,  each  B-52  can  deliver  51  weapons  ii.e..  19  tons  c*  or cna.ncs, 
about  A  times  an  -  —  111  load  and  9  times  that  of  an  F— 16)  anywnere  in  tre  wa-sa.w 
Dact  inducing  almost  all  the  European  portion  of  the  USSR  (Figure  l'  '3c: — ; 
14:7).  This  new  long  range  conventional  capability  needs  an  equally  cr : cue 
employment  concept  that  extends  beyond  present  theater  airpower  pr>i losopn: «  -- 
ensure  tne  maximum  combined  effect  of  both  strategic  and  tactical  a: -craft 
degrading  Warsaw  Pact  comoat  potential. 

A  most  traditional  alternative  employment  concept  sends  tne  tempers  ;r.t; 
the  heartland  of  the  USSR,  early  in  a  NATO  conflict,  in  a  cor.dirpc  stra teg:  c 
aerospace  of  fensi  ve/deep  interdiction  campaign.  The  first  section  or  tne  parre^ 
outlines  reasons  to  modify  the  present  air  employment  concept  a~c  ce-el res 
enhanced  air  campaign  objectives  supporting  the  Theater  commander’s  missions  c~ 
deterrence  or  coroat  success.  The  newt  section  identifies  the  scope  ?~o 
location  of  vital  target  systems  within  tne  western  Soviet  on : on  w-iq-  ?re 
vulnerable  to  today's  weapons  and  the  proposed  weaponry  of  future  ;t^rers.  ~u«s 
final  section  examines  force  employment  factors  suen  as  required  ta-get  cs~?ge 
and  the  impact  of  enemy  defenses  anc  projects  tne  size  arc  curat: c->  c*  a 
potential  air  campaign  as  well  as  the  enemy’s  prospects  for  ^ecive'/.  D.-e'al. 
this  analysis  shows  that  available  strategic  conventional  forces  can  achieve 
important  theater-level  objectives  through  attacks  on  a  limited  target  case 
that  is  beyond  the  consistent  operational  radius  of  present 
tactical  aircraft. 

RATIONALE  FOR  CHANGE 

Employing  strategic  airpower  beyond  current  tactical  aircraft  capabilities 
can  raise  the  cost  of  hostilities  for  tne  Soviet  Union  above  tne  projected 
benefits  of  aggression  and  help  restore  the  initiative  to  f^ienaly  forces.  So 
long  as  deterrence  remains  N'AT0 ’ s  primary  goal  (12:17-21),  the  alliance  should 
present  the  Warsaw  Pact  with  the  most  difficult  comoat  proolem  possible.  Bv 


consistently  optimising  its  air  employment  policy  to  incorporate  new 
capabi 1 ities,  NATO  achieves  the  best  defense  and  the  best  air  campaign  should 
deterrence  tail.  As  Ben  Bulio  Douhet,  one  of  the  original  proponents  o+ 
strategic  airpower,  advised  his  countrymen  .  .  how  shall  we  defend 

ourselves?  My  answer  has  always  been  by  attacking"  (45:1).  In  this  spirit, 
the  addition  of  150  long  range  bombers  (and  perhaps  some  of  the  other  dual-role 
aircraft)  into  the  NATO  conflict  offers  the  opportunity  to  supplement  existing 
short  range  air  attacks  and  therpby  make  conventional  deterrence  more  credible. 

The  most  compelling  reason  to  project  strategic  airpower  as  deeply  as 
possible  into  the  USSR  is  to  threaten  the  Warsaw  Pact’s  highest  value  and  most 
important  targets.  Raising  the  cost  of  conventional  attack  without  invoking 
immediate  nuclear  response  increases  the  deterrent  value  of  NATO's  non-nuclear 
military  presence.  According  to  former  Secretary  of  Defense  Weinoerger,  Soviet 
leaders  will  be  "more  careful  in  deciding  on  aggression  if  they  place  a  wide 
range  of  their  assets  at  risk.  .  .  .  tT3o  offset  the  enemy's  attack’,  [a 
counterattack  1  should  be  launched  against  territory  or  assets  that  are  of  an 
importance  to  him  comparable  to  the  one’s  he  is  attacking"  (44:4).  The  scope 
and  vulnerability  of  such  high  value  target  systems  are  discussed  m  the  second 
portion  of  this  analysis. 

In  comparison,  the  present  conventional  air/grcund  employment  concept  tees 
not  look  for  long  range  deterrence.  Instead  this  concept  first  seeks  limited 
air  superiority,  and  then  proposes  to  thwart  the  enemy’s  advance  py  delaying 
and  attriting  his  second  echelon  farces  (29:23).  In  fact,  this  attrition 
tactic  is  given  little  cnance  of  halting  the  Pact  advance,  and  thus  encourages 
eventual  escalation  to  nuclear  war,  NATO’s  ultimate  measure  of  deterrence.  rcn 
example,  General  Chain  suggested  that  "only  7  to  10  days,  would  elapse  before 
they  CNATQ]  would  be  overrun"  (14:7).  In  1986,  the  commande*-  of  Second  Allied 
Tactical  Air  Forces  (2ATAF)  Air  Marshall  Sir  Patrick  Hire  was  only  slightly 
more  optimistic,  "I  do  not  see  how  an  all-out  conventional  w sr  could  last  muc- 
beyond  3-4  weeks"  (29:25). 

Unfortunately,  Soviet  theater  campaign  desires  match  these  frienoly 
estimates  of  a  short  duration  conventional  war  very  well.  The  Soviet’s  project 
(from  World  War  II  experience)  that  the  "high-speed  offensive  operation"  ' :  " :  7 ' 
necessary  to  quickly  defeat  NATO  would  produces  3  times  fewer  casualties  a-'C 
1.5  times  fewer  tank  losses  than  slower  advances  (16:97) .  “he^e-^cre,  t-eir 
larger  forces  are  deployed  in  echeloned  waves  (39:45-55)  to  achieve  "deep 
penetration  of  NAT0’s  defense  in  the  first  few  days  of  the  war"  < 1 T ; 7 ■ .  l*  t"e 
Pact  attacks  are  successful,  former  Defense  Minister,  Marshall  Ustinov  so.ic 
they  would  "hope  to  win  without  the  use  of  nuclear  weapons"  (17:3).  Hcwev e*- , 
as  projected  by  one  of  the  Secretary  of  Defense's  senior  Soviet  analyses,  i* 
"confronted  witn  a  NATO  decision  to  conduct  a  Cretal i atory 3  mass  nuclear 
strike,  it  should  oe  expected  that  the  Soviets  would  attempt  a  pre-emptive  mass 
nuclear  strike  of  their  own"  (17:3'.  If  its  capabilities  are  fully  exploited, 
the  range  of  strategic  conventional  airpower  provides  the  opportunity  to 
counter  the  Soviet  desires  with  an  intermediate  alternative  to  nuclear 
response. 

Another  reason  to  augment  the  current  employment  concept  is  that  using 
the  heavy  bomber  force  at  extended  range  provides  alternative  attacks  which 
significantly  complicate  both  the  Warsaw  Pact  offensive  planning  ana  ce*ense 
problem.  Present  conventional  tactics  apply  alliance  air  strength  against 
enemy  ground  strength  (12:24-28).  Using  strategic  airpower  like  its  tactical 


counterpart  to  directly  attack  advancing  Soviet  force  concentrations  or  -front 
logistics  would  be  consistent  with  the  current  philosophy.  While  NATO  controls 
3525  offensive  aircraft  (40:92),  most  of  them  are  incapaDle  of  sustained 
operations  beyond  the  Eastern  European  states  of  the  Warsaw  Pact  (i.e. ,  a 
combat  radius  under  600  nautical  miles  (NM)  (40:78)).  Within  these  range 
constraints,  facing  the  threat  presented  by  larger  Warsaw  Pact  forces,  NATO 
evolved  a  follow-on  forces  attack  providing  maximum  tactical  airpower  support 
to  the  corps  commander.  Attempting  to  control  the  second  echelon  unit 
reinf orcements  and  logistics  flow,  this  support  concentrates  airpower  in  a.  deep 
attack  zone  which  only  ranges  from  80  to  160  NM  beyond  the  battle  area  (12:22). 
Although,  150  B-52Gs  will  add  only  4%  to  the  overall  numbers  of  NATO  offensive 
aircraft,  the  bomber's  heavy  payload,  capacity  for  large  area  destruction,  and 
all-weather  capability  are  attractive  additions  for  the  outnumbered  forces  in 
NATO  (28:39). 


While  the  emphasis  on  the  immediate  battle  may  be  valid  ♦or  tactical 
airpower,  it  should  be  resisted  when  adding  aircraft  with  the  potential  of 
heavy  bombers.  In  comparison  to  the  --Ill's  advertised  600  NM  radius,  the  B-52 
can  fly  4300  NM  (40:36)  including  1000  NM  at  low  level  (14:7),  Using  the 
bombers  exclusively  in  the  immediate  rear  areas  of  the  enemy  forces  perpetuates 
the  limited  scope  of  conventional  conflict  and  the  focus  on  ground  support  via 
"massive  firepower"  seen  in  Vietnam  (11:48).  Vet  as  Secretary  Weinberger 
noted,  to  better  deter  a  European  war  the  conflict  must  be  planned  and  fought 
on  a  much  wider  battlefield.  This  is  easier  for  a  commander  to  accent  than  to 
practice  for  "when  faced  with  an  offensive  that  is  either  progressing  well  or 
seems  on  the  verge  of  doing  so.  The  tendency  is  to  throw'  everytning  against 
the.  ground  movement  and  to  stop.  .  .  interdiction  operations  until,  the 

emergency  is  over.  This  tendency,  although  natural,  may  be  deadly.  .  •  . 

Cbecause  the  enemy],  will  realize  the  advantages  accruing  to  tne- of  +  ense.  ‘‘ 
(43:102).  Instead  of  8-52s  responding  directly  to  the  enemy's  advances,  tee 
commander  should  employ  strategic  airpower  as  a  first  counterattack  to  disrupt 
the  enemy's  vulnerable  points  and  degrade  hostile  *orce  movement  at  the 
maximum  distance  from  the  battlefield. 

At  the  same  time,  shackling  strategic  airpower  to  an  tactical  a-ea 
encompassing  less  than  107.  of  its  total  capability  eliminates  significant  s-emy 
problems  such  as  dispersed  defenses  to  cover  a  wide  area  and  tne  ‘ear  attac- 
when  moving  strategic  logistics.  Albert  Speer,  Hitler's  primary  i "cvst-i a  1 
leader,  -eported  that  the  deep  attac-s  of  Alliec  long  range  airpow.=-  rest 
Germany  10,000  anti-tank  guns  (used  as  AAA/,  over  one-tmrd  of  both  t-e 
electronics  and  optics  industries,  and  a  million  men  dedicatee  tc  "?tt  ?-•: 
defense  (41:127).  In  addition,  he  also  tola  post-war  investigators  to  at  -v= 
757.  disruption  of  Germany’s  internal  transportati on  network  was  a.  vey  *act c-  in 
degrading  logistic  resupply  and  unit  transfers  between  critical  sectors  o-  bof 
fronts  (15:14). 

The  combination  of  extended  threat  and  tactical  aircraft's  normal  r*n re 
limitations,  puts  the  theater  commander  in  a  situation  analogous  to  the  Indian 
warrior  locked  in  hand-to-hand  combat  with  a  grizzly  bear.  Focused  on  the 
massive  claws  and  teeth  of  the  bear,  the  warrior  finds  his  knife  doesn't  quite 
have  the  reach,  nor  does  he  have  the  opportunity,  to  attack  tne  bear’s  heart 
and  vital  organs.  The  best  he  can  accomplish  is  to  wound  the  bead's  legs  and 
paws  and  hope  that  eventually  the  animal  will  tire  of  tne  confrontati cn.  It  me 
can  acquire  a  lance,  the  war-ior  can  more  effectively  defend  nimsel*  and  let 
the  bear  escape  to  confront  him  another  day,  or  he  can  attaci  and  de-i-iti .e. v 


remove  the  threat.  Similarly,  strategic  aircra-ft  range  extends  t 
commander's  options.  Theater  experts  recognise  "the  importance  of 
delays  on  the  movement  of  enemy  reinforcing  units  westwards  would  be  cr 
the  management  of  the  land  battle  in  Central  Europe"  (29:36).  The 
question  is  how  deeply  in  the  reinforcing  structure  to  concentrate  the 
Tactical  aircraft  can  take  part  of  the  task,  focusing  on  the  Pact  front 
but  strategic  airpower  can  get  to  the  "heart"  of  the  matter,  providing 
interdiction  which  "has  the  capability  of  producing  the  most  decisive 
affecting  the  whole  theater"  (43:70). 
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Hence  a  final  reason  to  aggressively  employ  strategic  airpower  is  to 
quickly  disrupt  the  resupply  effort  and  help  the  NATO  commander  take  the 
initiative  from  the  Warsaw  Pact.  The  central  theme  of  Soviet  combat — the 
offense  is  founded  on  the  desire  to  protect  their  country  as  far  from  the 
homeland  as  passible.  This  desire  grows  from  the  devastation  created  oy 
invasion  and  counterattack  across  Soviet  territory  in  the  Great  Patriotic  War. 
The  preplanned  and  structured  nature  of  their  combat  is  both  a  strengtn  m 
centralised  unit  control  and  a  weakness  in  reacting  to  disruptions.  The 
Soviets  acknowledge  that  they  must  maintain  control  of  tne  battle  to  oe 
successful.  "CTlhe  fear  of  losing  the  initiative  is  present  in  all  Soviet 
doctrinal  activity"  (24:111).  One  of  the  critical  factors  underlying  this  +  ear 
is  that  "without  continuous  logistic  support  the  offensive  must  be  slowed  down" 
(24:89).  As  noted  earlier,  for  the  Soviets,  lost  speed  translates  directly 
into  casualties  and  material  losses.  So  "if  the  tempo  is  reducec  or  tne  timing 
of  sequential  activities  are  delayed,  the  plan  is  endangered  and  tne  Soviets 
could  be  placed  in  a  position  of  reacting  to  the  enemy’s  initiative"  (2^:ST). 

Host  Soviet  supplies  in  the  Western  Theater  of  Operations  (T-D1  are  .ncg 
stored  in  the  forward  area.  Despite  large  overall  .reserves,  even  the  most 
generous  sources  credit  Soviet  front  line  divisions  with  only  a  3-3  oa> 
logistic  supply  (26:vii).  If  they  have  not  been  annihilated  in  tne  advance, 
these  units  depend  on  higher  headquarters’  initiatives  to  provioe  resupply. 
They  lack  sufficient  organic  transport  to  lift  the  daily  logistic  volume 


necessary  to  sustain  the  offensive  (39:77).  Exact  counts 


.f leant: y  on 


the  level  of  supplies  advanced  to  the  initial  army  and  second  ecnelon  armies  of 
the  first  front,  but  30  days  is  a  common  figure  (26:4).  This  is  tne  a^aa  c- 
principal  tactical  air  employment.  If  these  armies  are  delayed,  fe  5t:ra 
echelon  fronts  and  strategic  reserve  stockpiles  nold  the  remaining  30-63  days 
supply  in  the  rear  areas.  Hence  the  majority  of  the  estimated  3  million  tons 
of  supplies  and  9  million  tons  of  FOL  are  reserved  under  central  control  o*  t~:e 
TVD  staff  in  areas  on  the  fringes  of  tactical  airpower  (40: 101 >  .  In  add: t:o~, 
"the  b u  1 of  Soviet  ground  forces  and  their  logistic  support  have  to  come  *^om 
the  Soviet  Union,  distances  of  some  900  kilometers  [500  NM]"  (12:59).  ~hus  :hs 
USSR  western  military  districts  serve  as  a  logistic  sanctuary  as  well  as  i~e 
staging  ground  for  the  final  echelon  of  50  divisions  of  strategic  reserves  -rom 
the  entire  western  USSR  (40:8).  This  depth  and  volume  of  supply  strongly 
suggests  not  only  that  the  Soviets  are  prepared  to  fight  in  a  prolonged 
conventional  conflict  but  also  that  NATO  should  prepare  alternative  air  attacks 
to  counter  this  effort. 

Keeping  the  supplies  and  men  flowing  to  the  front  lines  is  a  critical  s"c 
complex  activity  for  the  Soviets.  To  minimize  the  stress  on  operational  plans, 
uninterrupted  supply  is  the  responsibility  of  rear  services  and  is  a  plan-i^g 
factor  assumed  by  the  forward  commanders.  Basic  Soviet  logistic  doct-me 
states,  "Consi derabl e  stress  is  placed  on  long  term  planning  anc  on  preperirg 


the  plan  of  the  rear.  .  .  .  [because]  Organization  of  the  rear  and  material 
technical  supply  has  decisive  significance  for  the  success  of  the  offensive" 
(19:57).  To  satisfy  this  doctrine,  the  system  continually  operates  at  the 
maximum  levels  and  is  very  vulnerable  to  the  unknown  factors  of  war  wnicn 
Clausewitz  summarized  as  friction.  Speaking  of  the  overall  logistic  prcDlem, 
the  2ATAF  senior  army  liaison  officer  stated,  "Even  if  we  did  nothing  at  all  to 
interfere  with  their  movement,  it  would  be  a  colossal  problem  to  move  sucn  a 
large  force  up  to  the  battle  area.  Air  attacks.  .  .  coulo  cause  enormous 
chaos"  (29:29).  NATO  should  generate  intense  friction  by  attacking  all  parts 
of  this  logistics  system.  Tactical  airpower  concentrates  on  tne  forward 
sectors  of  the  system.  If  permitted,  strategic  airpower  is  the  only 
conventional  force  which  can  attack  the  logistic  foundation  and  ado  anotner 
layer  of  distress  and  interruption  to  the  TVD  commander's  plans.  Presently, 
within  the  border  areas  of  the  USSR,  the.  Soviets  can  act  with  relative  freedom 
because  tactical  air  power  limitations  create  a  zone  wmch  parallels  cons r 
politically  generated  safe  havens  of  recent  conflicts. 

The  sanctuaries  of  the  Yalu  in  Korea  anc  the  border  areas  of  North  Vietnam 
substantially  detracted  from  overall  combat  success  (19:50),  anc  resulted  m 
increased  friendly  casualties.  These  no-strike  zones  were  created  because  of  a 
political  decision  based  on  fear  of  conflict  escalation  (23:59,67;  96:8) .  As 

long  as  NATO  permits  the  Warsaw  Pact  to  have  sanctuaries  where  attack  is 
neither  feasible  nor  permitted,  the  results  of  forward  area  logistics 
interdiction  could  be  equally  unsatisf actory.  In  addition  to  operations, 
limits  of  aircraft  range,  similar  escalation  arguments  citing  Soviet  obsession 
with  the  protection  of  the  "Rodina"  (motherland)  and  potential  over-reaction 
are  used  when  proposing  NATO  limit  the  scope  of  war  to  eastern  Europe  (24:136). 
■Such  arguments  reinforce  the  "buffer"  status  of  the  Eastern  European  nations 
and  work  most  effectively  to  allow  the  reinforcing  Soviet  commanders  to. select 
the  best  alternative  (i.e.,  least  damaged'  route  to  the  front  across  Fclaro  arc 
Czechoslovakia. 

The  emphasis  on  second  echelon  attacs  represents  tne  ceepsst  reasonable 
penetration  of  large  numbers  of  NATO  tactical  air  forces.  Yet  what  car  ne  co_e 
in  the  short  term  should  not  mask  what  should  be  done  to  defeat  the  enemy. 
Modifications  to  accentuate  the  capabilities  of  strategic  airpower  must  ce 
accompanied  by  the  will  to  use  it  effectively.  Previous  A; r  “ores  leace^s 
would  not  differentiate  between  the  deep  attack  on  targets  o’-  hign  nsticr'?l 
value  and  those  of  more  immediate  tactical  interest.  As  one  of  tne  architects 
of  World  War  II’s  European  bomber  offensives,  Major  General  Haywood  Han sail , 
observed  "There  seems  little  likelihood  that  NATO  could  support  a  major 
offensive  an  the  ground  until  the  Soviet  l nf restructure  is  substantial!, 
paralyzed"  (15:3).  Similarly,  General  Momeyer  synopsizeo  the  totality  of  long- 
range  war  in  that  "the  first  and  basic  element  of  any  interdiction  campaign 
must  be  the  destruction  of  the  enemy's  sources  of  production.  The 
next  step  involves  cutting  the  ememy's  lines  of  supply"  (23:50). 

However,  recommending  a  deep  interdiction  campaign  m  the  tactical 
environment  often  evokes  negative  memories  of  recent  attempts  to  fully  "isolate 
the  battlefield"  with  airpower.  When  defined  purely  as  a  method  to  totally  cut 
off  supplies  to  the  enemy’s  front  line  forces,  interdiction  did  not  wer  ■-  in 
Italy,  Korea,  or  Vietnam  (28:32).  In  each  of  these  cases.  the  qoa;  was 
incompatible  with  the  static  or  low  intensity  nature  of  tne  conflict.  The 
operations  in  both  France  and  Italy  in  1F44  show  that  interdiction  works  best 
when  the  enemy  is  pressed  to  generate  maximum  use  of  his  forward  supplies 


(43:70),  and  when  the  goal  is  to  restrict  hostile  mobility  and  disrupt 
operations  (32:1). 
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On  the  other  hand,  strategic  offensive  campaigns  that  persuade  the  enemy 
to  cease  hostilities  have  been  much  more  successful.  For  example,  after  World 
War  II  the  US  Strategic  Bombing  Survey  (USSBS)  rated  the  full  scale  Combined 
Bomber  Offensive  from  October  1944  to  March  1945  as  a  decisive  element  in 
allied  victory  (15:14).  More  recently,  and  in  a  time  span  more  compatible  with 
the  suggested  limits  of  European  operations,  the  December  1972  Operation 
LINEBACKER  II  provided  a  relevant  example  for  successful  short-term  air 
operations.  This  campaign  was  "a  savage.  .  .  air  battle.  .  .  .  The  idea  was 

to  apply  extreme  pressure  to  the  very  heart  of  the  war  making  machine.  The  11- 
day  air  interdiction  campaign  against  North  Vietnam  will  go  down  in  history  as 
a  testimonial  to  the  efficiency  of  air  power.  .  .  the  way  it  should  oe  used.  . 

.  as  an  instrument  of  national  power"  (2:61-2). 

Beyond  the  operational  level,  the  guidance  of  Sun  Tzu  provides  a  strategic 
perspective  on  the  essence  of  European  theater  conflict.  In  Chapter  3  of  tie 
Art  of  War,  Sun  Tzu  advised  that  one  should  first  attack  the  enemy’s  strategy, 
then  his  allies,  and  a+terwards  engage  his  forces.  Pursuing  tnese  priorities, 
one  should  attack  "where  he  is  unprepared,  appearing  where  one  is  not  erpectec" 
in  order  to  unbalance  the  enemy’s  general  and  "force  him  to  react  to 
the  created  situation"  (1:10). 

The  essence  of  Soviet  military  thought  indicates  the  place  whicn  is  most 
important  to  their  strategy,  and  where  the  attack  is  least  expected,  is  tns 
Soviet  homeland.  Soviet  doctrine  is  focused  forward  on  the  offensive  rC  > eeo 
the  enemy  occupied  and  deny  any  opportunity  to  attack  the  motherland.  Even  sc, 
the  Soviets  have  also  devoted  considerable  resources  to  producing  a  large 
defensive  network  which  is  formidable  but  not  impenetrable.  The  Royal 
Fcrce’s  DCS  for  Operations  and  Intelligence,  Air  Vice  Marshall  Walter,  pcmts 
out  that  the  USSR  must  tailor  its  defenses,  selecting  the  principal  access 
routes  and  key  targets  for  protection.  "Defending  the  circumf erence  of  f>e 
Soviet  Union  against  a  360  degree  threat  would  probaoly  be  oeyord  the  resources 
of  even  their  inflated  defense  budget"  (41:120).  At  the  same  time,  non-nudea- 
homeland  attack  is  unexpected  because  NATO  has  generally  spoken  onl v  of  limited 
offensive  goals  sucn  as  the  restoration  of  the  Inter-German  Boras-  'IGB' 
(12:32).  The  alliance’s  lack  of  support  to  Eastern  Europe  in  1956  ’'nag  ary 
and  1968  (Czechoslovakia)  reinforces  the  viability  and  legitimacy  of  cne  curler 
states  as  a.  protective  factor.  However,  this  strategy  of  protection  an c 
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offense  can  be  circumvented  by  determination,  preparation,  and  the 
and  mobility  provided  by  strategic  conventional  aircraft. 

In  the  same  fashion,  the  Warsaw  Pact  alliance  lacks  conesi 
subject  to  significant  operational  problems  that  complicate  Soviet 
Important  reservations  about  the  combat  reliability  of  their  allies 
always  accompany  the  USSR’s  postulated  control  of  all  combat  activiti 
Warsaw  Pact  remains  an  instrument  of  Soviet  hegemony.  .  .  .  assumung 
wartime  the  Northern  Tier  armies  [of  Poland,  Germany,  and  Czechoslcvah 
be  combined  with  Soviet  forces  at  the  army  level  in  joint  Fronts  sub 
directly  to  the  Soviet  High  Command  CTVD3"  (20:146).  Vet,  in  the  past 
the  Soviets  have  strained  Pact  relationships  by  invasions  or  the  t 
force  against  all  their  Warsaw  Pact  allies  except  Bulgaria  and  East 
One  of  the  few  reasons  that  Poland  was  not  invaded  in  1980-81  was  i 
system  of  "defense  of  national  territory"  (20:145)  tnat  emphas 
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individual  heritage  of  that  nation.  The  Soviets  always  remember  the  lessons  of 
the  Great  Patriotic  War  which  include  Polish  heroism  during  the  German-Russian 
invasion  o-f  1939. 

Overall,  the  USSR  must  contend  with  potentially  hostile  and  unpredictable 
allies.  "The  Czechoslovak  experience  demonstrated  how  quickly.  .  .  national 
sentiments  can  re-emerge  in  an  East  European  officer  corps"  <20:l47i.  At  the 
same  time,  while  modernized  Non-Soviet  Warsaw  Pact  forces  are  not  trusted  to 
operate  autonomously,  "coalition  warfare  would  evidently  be  difficult  and 
create  a  number  of  vulnerabilities.  The  [Soviet!  strategy  postulates  close 
multilateral  coordination  in  the  evident  absence  of  integrated  com mane  ano 
control  and  logistics  systems  and  on  a  scale  that  has  never  been  exercised" 
(20:148).  Hence  the  Soviets  have  limited  conventional  options  because  "only  a 
’lightning  war’  strategy  permits  them  to  rely  so  heavily  on  East  European 
military  forces"  while  restricting  the  options  o+  the  East  European  political 
leadership  (20:148).  Aggressive  operations  into  the  Soviet  nomeia.no  w.icn 
disrupt  the  essential  smooth  flow  of  Warsaw  Pact  operations  and  prolong 

hostilities  (12:17)  can  provide  alternatives  to  the  East  European  allies. 

In  summary,  NATO  has  a  serious  problem  ot  conventional  defense.  The 

primary  mission  of  the  alliance  is  to  deter  war,  but  the  "main  threat  to  peace 

is  the  offensive  potential  of  the  large  and  steadily  increasing  Soviet  and 

Warsaw  Pact  conventional  capabilities  in  Europe"  (12:33).  The  1°33  European 
Security  Study  on  Strengthening  Convent: on a I  Deterrence  i n  £■  >rcps  ccnciucec 
that  the  principal  alternative  to  this  growing  conventional  imbalance  is  t^e 
potential  resort  'to  nuclear  retaliation  rather  than  to  allow  an  alliance  defeat 
(12:32).  This  study  recommended  that  NATO  upgrade  its  defense  tnrougn  "now 
concepts  and  modes  of  operation"  (-12:34)  designed'  to  "enhance  Deterrence  ov¬ 
ereating  capabilities  which  magnify  the  uncertainties  m  tne  minds  o-f  Soviet 
leaders  as  to  whether  their  strategy  will  work"  ’  ( 12: 18) .  The  recent  ac'-e-t  c- 
large  numbers  of  long  range  bombers  offers  tne  opportunity  tc  ca'-y  tne 
conventional  battle  directly  into  those  areas  of  hignest  Soviet  vu: 's-ao: 1  it  . 

Air  doctrine  in  Air  Force  Manual  1-1,  like  its  groyne  ccu.nterpsr  t  r:  sic 
Manual  100-5  (AirLand  Battle),  stresses  success  by  taxing  the  initiative  arc 
striking  deeply  at  critical  targets  before  tney  can  impact  the  battlefield  c 
sustain  enemy  war  making  capabilities  (37:3-2, 3-3) .  With  the  flexibility  arc 
firepower  offered  by  the  extended  range  and  payload  of  strategic  feces,  t"e 
NATO  theater  commander  can  more  effectively  deter  Warsaw  Pact  aggr===icn  - \ 
quickly  taking  the  European  war  directly  into  the  Soviet  homeland  to  -old  -its! 
high-replacement  value  targets  at  risk.  At  tne  same,  he  car,  use  ceet 
interdiction  attacks  to  maximize  delays  in  critical  logistics,  dis-upt 
strategic  third  echelon  reserve  forces,  and  cause  the  USSR  to  divert  ‘:-feir 
resources  into  homeland  defense. 

TARGET  SYSTEMS 

The  target  systems  which  support  the  twin  objectives  of  C0ter'-enc8  c- 
success  in  warfighting  must  meet  several  basic  criteria  to  achieve  tnose 
objectives  within  a  credible  time  span.  First,  most  of  the  targets  in  eacn 
system  must  be  concentrated  within  range  of  the  strategic  forces.  Secono,  the 
target  systems  should  consist  of  a  relatively  small  number  c-  1 ey  large 
installations  or  complexes  to  permit  rapid  coverage.  Third,  these  facilities 
must  be  vulnerable  to  the  weapons  carried  and  proposed  for  conventional  attac 
Finally,  the  targets  selected  should  represent  critical  industries  and  logistic 
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links  -for  which  there  are  either  tew  or  no  acceptable  alternatives.  Together, 
these  criteria  represent  the  optimum  concentration  of  effort  ana  damage 
potential  within  a  given  part  o-f  the  national  wartime  economy  o-f  the  USSR. 

The  relative  value  o-f  the  target  systems  to  the  Soviet  leadership  is 
highly  dependent  on  the  attack,  scenario.  Few  targets  exist  which  would 
overcome  or  deter  their  plans  for  a  deliberate  conquest  of  Europe.  But  the 
likelihood  of  a  planned  attack  is  relatively  low  so  long  as  the  Warsaw  Pact 
forces  continue  not  to  possess  the  required  hign  correlation  of  forces  to 
initiate  an  unprovoked  offensive  (30:56;  12:Part  I).  On  the  other  hano, 
accidental  or  miscalculated  conflict  is  still  passible  (24:Ch  2-3).  Regardless 
of  the  ci rcumstances,  once  commited  to  comoat  the  Warsaw  Pact  will  exploit 
every  advantage  and  continue  hostilities  until  the  cost  outweighs  any  gam. 
The  strategic  air  offensive  represents  the  quickest  conventional  method  to 
increase  this  cost  of  conflict.  To  gain  the  attention  of  the  Soviet  leasers,  a 
wide  range  of  target  types  and  locations  must  be  struck  rapidly  and  wm.n  sue- 
force  that  production  is  halted  until  extensive  and  costly  -spams  are 
completed.  The  prospect  of  years  of  recovery,  billions  of  capital  investment 
rubles  turned  into  rubble  (and  the  further  prospect  of  additional  billions  -cr 
repams),  plus  the  loss  of  goods  until  full  production  is  restored  is  a 
powerful  peace  incentive  when  compared  to  possibly  limited  ground  gams  m 
Western  Europe. 

Past  air  attacks  on  industrial  iced  countries  provide  an  important  guide 
for  measuring  the  scope  of  the  effort  within  the  Soviet  Union.  m  m3s, 
General  Hansel  1  observed: 

Our  only  experience  in  conventional  weapon  strategic  am  warfare 
against  a  powerful  industrialized  enemy  was  in  World  War  II.  .  ,  . 

■Candl  extrapolation  of  World  War'll  experience  is  dangerous.  But 
it  is  the  only  experience  we  have  and  the  basic  target  systems  nave 
not  changed  appreciably.  Today,  modern  i ncustri al l zee  nations  are 
even  more  dependent  for  their  war  making  support  anc  the  maintenance 
of  the  economic  functions  of  state  upon  great  interdependent  arc 
often  complex  systems.  .  .  .  These  target  systems  are  still 
vulnerable  to  destruction  by  conventional  airborne  weapons 
accurately  delivered  against  well  selected  targets,  f 15: 4 < 

Unfortunately  the  immense  sice  of  the  Soviet  Union,  coupled  witn  mem 
superpower  status,  and  their  tremendous  military  capability  is  dot-  impesmg 
and  misleading.  An  analysis  of  open  source  technical  literature  sno-is  fat 
overall  Soviet  capabilities  which  developed  during  the  pcst-World  ‘ja_  II 
recovery  period  produced  a  senes  of  target  systems  created  *o r  economic 
efficiency,  not  wartime  survi vabi 1 l ty  (i.e.,  bigger  is  better;.  In  orcer  of 
value  to  the  national  economy,  and  hence  any  attacking  force,  tn.e  four 
categories  of  most  critical  targets  are: 

1.  Power  Product i on/Transmi ssi on :  The  Thermal.  Atomic,  arc  hvero 

production  capacity  concentrated  in  facilities  of  over  1000  megawatts 
production,  and  a  few  key  transformer  stations  located  along  tne  nigne=c 
voltage  grid  transmission  lines  inside  the  USSR  and  connecting  to  Eastern 
Europe. 

2.  Transportati on  Facilities:  The  important  railroad  marshal  ling  .arcs 
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along  the  few  vital  double  track/electrif ied  rail  lines  connecting  the  European 
USSR  with  the  front  lines,  plus  key  yards  joining  the  industrial  facilities  of 
the  Ukraine  with  the  Urals  and  the  central  industrial  areas.  Additional 
targets  are  specific  ports  and  airfields  with  high  potential  +or  alternative 
support  to  the  Western  and  Southwestern  TVD  attacks.  Bridges  ann  pipeline 
compressor  stations  are  also  crucial  but  should  be  added  only  wnen  precision 
guided  ordnance  becomes  widely  available. 

3.  Primary  Industry;  The  largest  and  most  productive  iron  and  steel 
mills  and  coke  ovens  concentrated  principally  in  the  Don  River  Basin  '.Donbass) 
of  the  Ukraine.  At  the  same  time,  the  largest  oil  refineries  located  in  the 
European  USSR  which  create  fuel  and  form  the  raw  materials  for  petrochemical 
industries. 

4.  Secondary  Industries  and  Assemsl y  Paci 1 i ti es :  "he  largest 

petrochemical,  neavy  equipment  production,  machine  building,  ana 
repai r /recovery  industries  in  the  western  USSR.. 

NOTE:  Other  key  systems  and  functions  which  warrant  further  study  anc 
prioritization  when  appropriate  precision  ordnance  is  available  induce: 
highway  bridges  in  the  western  military  districts;  communications  relay 
centers;  tactical  command  and  control  facilities;  ana  specific  small  out 
intensely  valuable  industries  such  as  automated  data  systems  production. 
Additionally,  only  classified  documents  can  provide  appropriate  speci+ic  target 
descriptions,  enact  numbers  of  the  individual  facilities,  and  the  major  a-meo 
farces  targets  such  as  Fencer  and  Backfire  bases.  Allowance  for  refinements  in 
the  target  base  due  to  these  high  priority  installations  must  oe  consicereo  in 
evaluating  the  application  of  force  over  the  duration  of  the  propose  campaign. 


Each  one  of  these  target  systems  is  currently  concentrated  in  the 
USSR,  and  the  growth  prospects  project  further  concentration  in  the? 
(47:Ch  7-8).  To  conservati vel y  estimate  the  ability  to  cover  mst 

within  a  given  system,  the  maximum  range  of  consideration  was  iimi 
area  west  and  south  of  the  line  (shown  on  Figure  i)  that  encompasses  _ 
Kirov,  Kuybyshev  and  continues  to  the  Caspian  Sea.  hne  exclusion  of 
Peninsula  and  the  north  plains  areas  does  not  eliminate  any  key 
Additional  important  facilities  (especially  some  of  t^e  large--  pie.r 
Ural  complex)  could  be  covered  by  extraordinary  means  su.cn  as  attacks 
the  pole,  or  by  expanding  the  war  into  the  car  East  with  attar- s 
Pacific.  Such  attacks  would  additionally  serve  to  veep  Soviet  defens i 
in  the  Far  Eastern  and  Central  Asian  districts  from  being  diverted  to 
confrontation.  These  special  missions  would  ado  only  a  small  percents 
total  target  system  coverage  because  307  of  the  industry  in  the  USSR  i 
the  Ural  mountains  (47:324). 
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Three  vital  factors  shape  the  USSR  economy.  First,  there  is  almost  no 
surge  capacity  in  any  system.  Since  the  mid-1930s  (before  the  recovery  drives 
after  the  Great  Patriotic  War),  all  these  facilities  have  been  working  for 
maximum  possible  output  to  achieve  the  five-year  plan  goals.  Tremendous 
sustained  growth  was  demanded  by  the  State  and  generally  achieved  by  tne 
factories  (34:140-250).  The  cost  of  achieving  those  plans  is  tne  absence  of 
unused  capacity.  The  only  commonly  available  methoc  to  increase  or  replace 
lost  production  is  to  expand  into  a  new  plant  or  divert  production  t-nm  some 
other  part  of  the  system  (96:29;  50:95).  Thus  Soviet  defense  industries  share 
427.  of  civilian  facilities  so  that  the  civilian  factory  can  serve  as 
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alternative  production  lines  (91:309).  Second,  the  rate  of  growth  -for  the 
entire  system  declined  dramatically  in  the  late  1970s  and  early  1980s  as 
production  facilities  aged  and  the  labor  -force  grew  smaller  (51:324;  54:143; 

64:16).  The  return  on  capital  investment  reached  a  point  where  the  costs  of 
producing  some  items  grew  twice  as  fast  as  the  growth  in  production  (51:139). 
Finally,  construction  and  repair  tales  substanti al 1 y  longer  in  tne  USSR  than  in 
the  West  because  of  weather,  supply  policies,  and  the  bureaucracy.  In  tne 
early  19S0s,  US/UK  chemical  industrialists  reported  that  facilities  which  would 
be  in  operation  in  18  months  in  Europe  were  still  not  fully  producing  after  4 
years,  in  spite  of  the  highest  national  priority  to  implement 
imported  technology  (91:211). 

The  following  list  summarizes  the  specific  target  types  within  each  major 
system,  their  inherent  vulnerabilities,  and  any  special  attack  considerations. 
These  systems  are  listed  in  a  descending  priority  order  with  the  sets  civicso 
into  estimates  of  primary  and  secondary  target  requirements. 

1.  Electric  Power  (40-72  targets:  i.e.,  40  primary  and  72  total  targets'. 
Electric  power  is  the  single  most  important  element  for  an  i ndustri al i zed 
nation;  its’  "center  of  gravity"  (9:14).  Unlike  ores  or  other  raw  materials, 
Albert  Speer,  observed  that  electricity  is  either  used  or  lost.  "cower  is  the 
only  resource  that  cannot  be  stockpiled"  (15:14).  The  failure  to  attach  tne 
power  production  was  the  key  deficiency  in  the  Allies'  bomoing  campaign  against 
Germany  (34:126).  The  chief  electrical  design  engineer  '-eported  to  tne  USSR 
that  "the  war  would  have  been  finished  two  years  sooner  if  your  bombers  ha. 
concentrated  on  tne  tombing  of  our  power  plants"  (15:16). 

a.  General  System.  In  1584,  the  USSR  produced  1584  billion  kilowatt  ^ours 
(bn  kwh;  of  electricity  -which  equals  about  607.  of  United  States  production 
(51:139,205).  The  system  consists  of  an  east  anc  a  west  grid  network 
112: — )  which  are  not  effectively  joined  because  of  tne  long  distances  oetween 
their  primary  generating  plants  (47:189). 

The  two  grids  draw  on  significantly  different  sources  o*  pews'-.  _-e 
European  regions  of  the  USSR  rely  neavily  on  large  thermal  stations,  a  few 
hydroelectric  facilities,  and  are  constructing  substantial  atomic  caoacit- 
(59: Cn  6;  47:183).  On  the  other  hand,  the  Central  Asia  anc  Siberian  pc^s-- 
stations  are  founded  on  massive  nydroel  ectr i o  dams  and  at-the-mire  oca.* 
generating  plants  like  Ekibastuz  and  K.ansk-Acni ns  :  which  nave  capacities  c*  i-s 
million  kwh  and  up  to  22  generators  (59:156). 

These  latest  Siberian  hydro  and  coal  projects  illustrate  the  time  ^equi^ed 
to  build  or  recover  major  power  facilities.  Soviet  hydroelectric  projects  ta-e 
10-15  years  to  complete  (59:138).  Similarly,  after  the  yea^s  to  fimsr  tne 
main  buildings,  the  nuclear  and  thermal  powe-^  plants  tare  from  two  to  five  moms 
years  to  install  each  generator  and  bring  it  up  to  full  production  and 
integration  with  the  grid  (53:77). 

Overall  the  two  central  power  grids  provide  847.  of  the  power  usee  m  the 
Soviet  Union.  An  additional  147.  of  generated  power  is  created  by  non-system 
combined  heat  and  power  plants  which  serve  the  largest  factories,  ana 
refineries  (70:58). 

•b.  Vul nerabi 1 1 1 1 es.  The  European  grid  lacks  significant  reserve 

generating  capacity  to  cover  peak  load  periods  (58:65)  or  for  tnat  matter 
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significant  losses  to  bomb  damage.  For  example,  the  Moscow  area  is  estimated 
to  constantly  run  at  987.  of  capacity  while  the  average  US  system  uses  only  627. 
(58:69).  The  lack  of  available  reserve  power  causes  frequent  losses  in  some 
areas  as  resources  are  shifted  between  consumers.  In  1984,  Gorky  oblast 
reported  over  3000  outages  (51:204).  To  compensate  for  these  shortfalls,  the 
USSR  has  spent  15  years  (with  little  progress) ,  trying  to  develop  1100  to  1500 
kilovolt  long  transmission  lines  to  transfer  the  abundant  Siberian  power 
reserves  (47:109).  Another  vulnerability  is  the  lack  of  redundant  transfer 
links  between  the  regions  of  the  western  Soviet  Union.  Only  two  high  tension 
lines  join  the  Baltic  with  the  Ukraine,  and  a  single  link  connects  Moscow  to 
Leningrad  (59:196;  112: — ).  At  the  same  time,  the  Soviets  connect  their  energy 
production  in  the  Ukraine  to  the  East  European  "Mir"  (friendship)  power  network 
with  a  single  750  kv  link  at  Uzhgorod  near  Czechoslovakia  (112: — ;  59:196!. 

A  third  critical  problem  for  the  Soviets  is  system  control  anc 
responsiveness  during  a  crisis.  Monitoring  instruments  are  unacceptably  poor 
(91:225)  but  problems  develop  at  a  speed  (as  little  as  one  na.i*  second)  which 
demands  an  automated  control  system  to  maintain  plant  output  from  the  multiple 
generators  (  a  system  termed  analogous  to  automotive  cruise  control)  (66:3). 
Finally,  many  European  USSR  powerplants  were  converted  from  coal  to  oil  apc 
natural  gas  to  ease  the  burden  on  the  railroads,  the  volume  of  coal  used  as 
fuel  dropped  from  667.  to  227.  over  the  1965-75  period  (47:ie4'.  rherefore  t~sss 
facilities  are  now  critically  dependent  on  the  few  major  pipelines  from  the 
Caucasus  and  Siberia  (112: — ;  47:170). 

The  most  important  vulnerability  for  an  attacker  is  any  power  system  s 
innerent  sensitivity  to  blast  and  fragment  damage.  The  USSBS  found  that  one  or 
two  random  collateral  hits  were  sufficient  to  knock  out  or  significantly  reduce 
power'  output  during  wartime  for  six  months  to'  one  year  (35:123;. 
sensitivity  cones  from  the  high  precision  demanded  by  tre  mac-irer>.  -or 
example,  large  generators  can  taxe  eignt  hours  spinni-g  up  to  full  speed  on- 
stopping  (53:35),  and  their  turbines  operate  600-degree  water  at  :810  os: 
(59:163).  Similarly,  most  transformers  require  oil  immersion  to  function 
properly  (63:3).  Puncture  the  case  and  this  vital  cooling  oil  is  . cst. 

c.  Targets.  In  the  western  USSR  the  primary  targets  are  the  30  thermal,  ; 

hydro,  and  7  atomic  power  plants  whose  individual  production  capacit  -  s'ceecs 
1000  megawatts  each  (112: — ;  59:190).  Si mul  taneousi  y ,  S  ke>  t-a-S‘Oi'-er 

stations  in  the  grid  should  be  destroyed.  'rhe  secondary  targets  if.  o"is  ratio- 
are  the  22  additional  power  plants  which  have  300-1000  megawatts  capacity 
(112: — ).  The  importance  of  the  power  industry  warrants  attac-:nc  a.i  ~2 
targets  as  a  first  priority.  Together  they  comprise  over  57’1  zf  total  revet 
generating  capacity,  and  837.  of  the  capacity  west  of  the  Urals  '  7\ :  5*1  , 
Attacking  the  power  system  has  an  immediate  effect  on  logistics  t-rn=fer,  t_e 
production  capacity  of  the  war  sustaining  industrial  base,  anc  represents  t_e 
first  warning  to  the  Soviet  leadership  of  the  cost  of  continuing  the  attack  . 

d.  Impact  of  Atom; c  Power  Station  Attacks.  The  Soviet  Union  -as  ;** 

operational  nuclear  generating  stations  with  41  reactors  either  on-line  or 
under  construction  (67:14).  Nine  of  these  facilities  are  in  the  European  USSR 
(47:186).  As  a  high  value  target,  Atomic  power  plants  represent  some  of  the 
most  expensive  construction  in  the  world.  Each  plant  costs  42--  oillion  ior 
roughly  $1  billion  per  reactor)  to  build  and  requires  years  to  complete 
(67:19;  60:37).  the  USSR  is  increasing  the  importance  of  nuclear  power  a 

part  of  the  total  energy  program  (100:358).  Premier  Ryzhkov  announced  to  tne 
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1986  Party  Congress  that  by  1990  these  -facilities  would  generate  20/1  of  Soviet 
power  needs,  about  twice  their  present  contribution  (52:81). 

Atomic  power  plants  pose  a  special  attack  problem  in  wartime  which 
international  conventions  have  incorporated  into  the  Laws  of  Armeo  Conflict. 
The  primary  concern  is  that,  like  dams,  these  facilities  represent  the  possible 
release  of  uncontrolled  and  indiscriminate  massive  force.  In  1977,  an 
additional  protocol  (Article  56)  was  added  to  the  1949  Geneva  Conventions  to 
specify  the  prohibitions  and  conditions  for  attaching  these  targets  '67:ll2- 
120).  The  protocol  permits  attacks  only  when  the  power  output  directly  serves 
key  military  facilities  involved  in  the  war  effort  <67: 119).  During  an  all-out 
NATO-Pact  confrontation,  as  a  major  sector  of  the  western  power  grid,  these 
nuclear  generating  stations  meet  the  support  criteria.  They  will  prcvics  pews'- 
to  national  command  and  control  elements,  active  forces  staging  *rni  nnrrela'c 
bases,  mobilizing  reserve  units,  the  electric  '-a:l 'tads  moving  supp.ies,  j't 
the  structure  of  Soviet  industry  supporting  the  war  effort. 

Direct  attacks  on  some  of  tne  stations  could  Damage  the  controls  arc 
circulating  system  neeced  to  prevent  nuclear  accidents.  ’he  Dice'-  ligm 
graphite  moderated  reactors  (LGklR)  such  as  Chernooyl  do  net  p^c-'ice  t_e  tense 
protection  of  the  douole  reinf orcec-conc^et e  containment  st'uctu's?  associate' 
with  the  pressurized  water  reactors  *'PWn)  .  ’he  transformer  /arcs  at  t_eie 
facilities  are  effective  alternate  aimpoints  to  eliminate  power  f.-tput  i  *  *  o 
release  of  nuclear  material  is  desired.  However,  simpl,  promtiti'g  at: a:- a  -r' 
these  facilities  will  not  guarantee  tne  absence  of  a  crisis  as  pewer  is 
depleted  in  the  rest  of  the  system.  After  all,  the  Chernobyl  disaste-  :-e 
result  of  improperly  testing  for  the  real  wartime  possibility  that  cot"  t‘e 
system  power  ana  the  back-up  generators  reeced  to  circulate  cooling  -sater  will 
f ai 1  (60: 34) . 
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in  Destruction  of  Mucl ear  Facilities  i n  /art: -e.  D' 
in  addition  to  cost  and  lost  power  production  otner  real 
on  nuclear  plants  i67:::ii) .  P-.rst,  tne  cost  a  nucls 
enormous.  ’AS3  reported  via  the  Associated  :'ess  in 
bill  for  the  Chernooyi  incident  is  now  estimated  at  ‘.4  c 
these  serious  disasters  can  divert  hostile  resources, 
tne  attention  of  the  leadership  from  the  war  effort,  ■= 
is  perceived  as  an  accidental  outgrowf-  of  a  purely 
Plus  the  disruption  m  the  area  around  tne  nj art 
provided  to  tne  war  by  local  military  facilities.  anc 
through  the  downwind  area  <4j7:23i.  ~ i n a i  1  / ,  needing  ; 

reactors  directly  at  risk  provides  a  counter  threat 
German  nuclear  power  stations  located  in  tne  forwaro  na- 


2.  Transportat i on  Systems  !3Q-109  targets'  "The  lines  of  ct 
are  essential  lifelines  for  Soviet  forces"  (12:e4).  Within  these 
railroad  is  the  essential  transport  system  of  the  Soviet  Lime 
evtensive  government  campaigns  to  reduce  the  load,  the  railroads 
80/C  of  the  traffic  (70:200).  In  1980)  the  rail  system  moved  7,°10  mi 
tons  of  freight  a.  total  of  3,641  billion  ton  kilometers  '51:321). 
with  the  US,  the  USSR  has  half  the  track  mileage  and  carrie5  607  n 
(derived  from  78: — ,  51: — *.  Other  forms  of  movement  suen  as 
transport,  pipelines,  and  waterways  each  have  specific  specialized 
the  heart  of  the  system  is  tne  electrified  dual  track  railways  cor 
principal  industrial  centers  of  the  country.  Two-thirds  of  tne 
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system  load  is  carried  by  these  links  which  comprise  only  30  V.  of  the  system 
(94:29).  In  short,  certain  sections  at  the  USSR  railroads  are  the  most  heavily 
used  lines  in  the  world  (70:201). 

a.  Rai 1  System  (30-80  targets). 


1.)  General ■  The  Soviets  operate  a  modern  rail  system 
equal  of  any  network  in  the  world.  The  main  components  of  this  re. 
are  the  equipment,  tracks  and  facilities,  and  the  operating  envir 
primary  engines  are  modern  electric  traction  and  diesel  locomcti 
system  adds  at  the  rate  of  400  electric  ana  1200  diesels  un 
(52:83).  At  the  same  time  the  Soviets  produce  72,000  railcar 
(94:53).  The  traffic  density,  system  sice  and  heavy  emphasis  on 
(51:321-324;  47:307-312;  77: — ;  38: — >  indicates  that  tne  overall 
approximates  the  25,000  locomotives  and  1.2  million  cars  found  in 
system  (73:541-591).  Most  of  these  cars  are  open  top  Pul-  career 
and  boxcars  (88:120)  because  the  principal  cargoes  'emam 
construction  materials,  timber,  ana  grain  (70:200).  Special 

transport  and  container  handling  units  <whicn  would  be  of  most 
military)  are  not  widely  available  out  are  30'-'.  c*  current  pr; 
production  (73:50°) . 


whicn  is  the 
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The  location  and  density  of  tracks  reflects  the  Soviet  erp-as:s  ~~  "s  =  y.- 
industry  support.  Figures  2  and  3  show  the  principal  •'ail  lines  i"  tne  western 
USSR  (111: — ).  The  major  concentrations  c+  critical  electric  t'ac-  are  ; -  '~e 
Ukraine,  serving  the  Krivoy  Rog  iron  fields,  the  Don  Basin  coal  fields,'  e-o  t*e 
numerous  heavy  industries  associated  with  the  USSR's  largest  concentr at i o-  o* 
iron  and  steel  plants.  From  the  Ukraine  principal  lines  -un  -c-th  to  tne 
central  industrial  areas.  In  contrast,  the  Baltic  anc  Belorussian  areas  ns-s 
very  few  heavy  rail  lines.  Similarly  the  support  facilities  along  these  l.-ss 
reflect  modern  improvements  such  as  automatic  oloc1  signalling  and  automatic 
switching  in  most  of  the  cl assi f i cati on  yards  (78:52°). 

In  comparison,  Soviet  operating  procedures  are  unique.  Rail'oacs  :n  t'e 
USSR  have  operated  on  a  "war-time"  surge  footing  since  the  l?3ts  to  prccuos 
maximum  output  within  a  slowly  growing  system  <76:12°'.  To  meet  tne: r 
goals,  the  railroad  system  developed  a  unique  series  o-  speci-icat:  o_s 
asserts  their  dominance  over  almost  all  industrial  sectors  • S3 : Ch  t  . 
their  US  counterparts,  the  Soviet  railroacs  .nave  ae-'elopeo  a.  comp;  e  =;s  :s’  o* 
customer  service  wmch  allows  them  to  dictate  the  loading  un: oadi -q  soreo.:ss 
of  trains.  Cars  sit  m  tne  marshalling  yards  until  tne  rail  dispatcher  :e:::a: 
sufficient  cargo  is  destined  for  one  direction  so  warrant  crea ti"q  a  c-a.~ 
(88:106). 

The  Soviets'  have  tne  world's  longest  average  overall  ci  stance  trs.'-e:'.  ec 
per  load,  almost  1400  Kilometers  (77:76),  but  still  move  goods  at  a  fa:''.’/ 
rapid  pace.  On  average,  each  freight  car  will  be  loaded  eve' y  5.5  cays 
(85:38).  In  comparison,  during  the  same  period  the  -renen  toot-  3  days  and  tne 
British  10  (88:111).  This  turnaround  t:me  for  freight  cars  is  achievec  at  the 
expense  of  the  customer.  Locomotives  switch  trains  eve'/  300  i-m  and  the 
average  car  travels  less  than  450  km  per  day  (70:201 : ,  but  wren  it  arrives, 
the  customer  may  have  less  than  24  hours  to  unload  ana  'elaad  tne  car  <38: 10m; . 
Overall,  40V.  of  turnaround  time  is  spent  in  the  various  marshalling  and 
classif ication  yards  on  the  way  to  the  destination. 
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2.'  Vul nerab 1 1 1 1 1  es.  The  western  USSR  sectors  of  trie  rail  system  nav 
very  tew  natural  chokepoints  or  oostacles.  With  precision  ordnance,  cne  long 
Dnepr,  Dnesta,  and  Volga  bridges  would  offer  critical  points.  The  last  tin 
these  bridges  were  destroyed,  the  Russians  tool  two  years  to  -eouiio  tne 
(73:5).  Otherwise,  tne  oiggest  natural  hazard  to  train  movement  is  tne  wi^te 
weather  wren  frozen  cargoes  can  increase  manual  unloaomg  oy  50  times  i5i j  323 
The  most  important  vul nei-abi 1 i ties  are  man-mace  and  have  resulted  t'cr  t~ 
emphasis  on  maximum  use  of  the  electric  rail  lines. 


First,  beyond  the  catenary  (overhead  wires;,  the  electric  trac  s  ciffe 
•from  the  nearoy  secondary  tract  in  very  important  details.  The  electric  c-am 
pull  the  greatest  loads  (up  to  4000  tons  per  train;  and  require  the  rea. -  .33 
rails  (75  kg  per  meter  (150  lb-'yd)  or  R75)  (8*:  S'.  The  adjacent  second?4' 
route  are  generally  constructed  of  lighter  P62  or  R50  rails  and  can’t  ca--'-  tr 
same  weight  without  extensive  maintenance  or  tract  faiiu-e  '  t :  1 7 1 
Transf e-r i ng  to  the  non-electric  route  not  oniy  means  charging  to  diets 
traction  locomotives,  out  also  reforming  the  trains  mtc  emails-  .—its  1 • - 
the  average  European  train  wmch  is  about  1000  tons)  (8:72). 


a.CK  r ecun c anc  4 . 


Second,  tne  douule  trac-  electric  .mss  ia.Cf  recundancy.  *no> 
one  complete  line  to  Poland  and  cne  to  Czechoslovakia  (Figure  2'.  T-c 
electrified  link  from  Leningrad  to  Vilimus  intersects  the  on.,-  =1 
double-tract  lateral  iine  connecting  Kaimgrad  on  the  Baltic  with  3;  • 
and  Odessa  on  the  Black  Sea.  hence,  tne  figures  show  tost  mc4=: 
alternative  routes  are  single  track  non-eiectnf led  lines. 


•Third,  any  traffic  moving  between  the  Warsaw  Paci 
because  the  rail  gauges  aren’t  the  same.  Cargo  anc 
reloaded  onto  another  set  of  cars,-  or  specialized  cra.n; 
lift  tne  cars  and  replace  their  wheel  bogeys.  With  tr 
process,  this  requires  10-15  minutes  per  car  •- 8 S :  ° >  .  : 
transl oadi ng  facilities  is  small.  Along  tne  entire 
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transl  oacmg  areas, 


10  of  which  join  the 


transioading  areas  are  significant  chokepoints, 
marshal  ling  yards  where  the  lines  se-'-i  rg  these  areas 
L’vov,  Baranovichi  and  Vilimus  are  critical  j. 
western  military  districts. 


Finally,  the  -eliance  on  electric  traction  for  tne  ty  per  :s-  •  ?  zs 
heavy  traffic  mares  the  system  very  vulnerable  to  tne  power  g- ; q  ac-az  . 
Soviet  rail  system  craws  power  directly  -rom  the  regional  g-ic  r-; 
secondary  source  of  electricity  (8:41).  4_css  cr  power  mea-s  t-at  , 
sidings,  and  main  lines  will  have  to  be  cleared  by  diesel  Icconcti-e,  a  -1 
process  because  the  automatic  sigraiing  equipment  will  oe  inope-ati.e  BE:7i 

3.)  Targets .  The  key  rail  targets  are  tKe  15  ■- nown  transl  oa.ci -g  .-s-cs  • 
15  additional  classification  yards  along  the  double  tr*c-  electric  systs'  w: 
feed  support  directly  into  the  TVDs  (Figure  2'.  Seconda-y  targets  ?-e  ic  .at 
further  from  the  border  at  intersections  whe-e  multiple  trac-  traffic  cc..lz 
transferred  to  the  less  capable  single  trac)  sections.  ~his  iave-ec  apg'4:; 
degrades  the  logistics  handling  by  creating  mo-e  damaged  facilities  -gr 
enemy  to  wor ■-  around  or  repair  *7:200).  In  addition,  there  are  33  -ail*-: 
targets  supporting  the  strategic  industrial  athac1-  • r  i  g  u  -  e  3‘4. 
installations  will  disrupt  main  rail  yards  im-irg  the  Ukraine  with  t~e  I?'44.' 
industrial  area  and  the  Trans-Siberian  Railroad. 


Soeci al  Note  on  Logj sti cs  Volume  Estimates:  The  important  variables  in 
the  transportation  network  are  significantly  influenced  by  the  volume  of 
wartime  traffic  the  system  is  expected  to  provide  the  fronts.  Far  a  system 
that  moves  3900  million  tons  annually  in  peacetime,  the  need  for  12-30  million 
more  (including  stockpile  replenishment)  in  wartime  may  appear  to  oe  an 
insignificant  increase.  However,  most  of  the  experience  m  large  sca.e 
transfers  of  material  is  on  other  lines  outside  the  Belorussian  and  Baltic 
areas  (47:344-347).  Plus  these  routes  hancle  high  volume  materials  (coal  ana 
ore)  which  are  substantially  different  from  military  cargoes  such  as  ammunition 
and  spare  equipment.  In  addition,  as  previously  noted,  the  few  high  capacity 
electric  rail  links  serving  the  strategic  stockpiles  of  the  TVD  also 
have  to  provide  transport  for  strategic  reserves  and  repi acements. 

Estimating  the  increased  daiiy  requirement  to  move  and  unload  cars  is  a 
more  illustrative  method  to  show  the  level  of  logistics  complexity  arc  =+*;-*. 
on  both  sides  of  the  transloading  cones.  A  supply  flew  into  Poland,  Serna*  v, , 
and  Czechoslovakia  of  approximately  150,000  tons  per  day  for  offensive  use  a no 
replenishment  is  consistent  with  estimates  of  botn  TVD  reserves,  and  the 
offensive  rates  of  use  for  first  echelon  fronts  (3'3:~F;  12:75) .  Depending  on 
the  ratio  of  liquid  POL  to  solid  cargo  1 i l e  ammunition  and  equipment  (w'ic- 
tai-es  more  spice  per  ten),  6000  to  7500  c?.rs  ire  hebcecj  to  zir^y  o~e  Cc.v '  5 
tonnage. 


In  more  concise  terms,  that's  120  to  150  trains  traveling  m  c 
each  day,  with  an  equal  numoer  returning  via  a  parallel  trac. .  1' 
the  300  trains,  other  cars  are  needed  to  sustain  a  complete  Gail* 
Considering  the  time  spent  in  loading /unloading  operations,  tr 
delays  in  the  transloading  areas,  and  the  distance  traveler  to  t 
second  echelon  areas  (i.e.,  the  military  equivalent  of  turnarouns 
total  fleet  would  approach  five  times  the  call/  requirement,  or  ; 
30-33  thousand  cars  on  the  European  standard  gauge  lines.  Tne  » 
USSR  oroad  gauge  side  wouid  be  equal  on  greater  depending  ~.r  -_-t 
reserve  forces  and  the  level  of  western  military  aistric 
replenishment.  Overall,  the  Soviets  may  need  '75,000  cars  oecicatsc 
area  effort 
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If  the  USSR  is  unhincered,  and  the  wan  :=  snent  ano  proceeding  as  p.a""ec 
most  estimates  project  the  Soviet  Union  can  handle  this  additional 
volume  (7 E: 101) .  however,  there  may  Da  ccnsi den  sole  pnooiems  c-  t  -  fait 
European  side  because  the  Polish  system  is  alreacy  snort  of  nail  cap  at: t .  t  z 
meet  its’  own  peacetime  •requirements  « T3;  > . 

b.  Al  ter  net  j  yg  Tnanscortation  Systems .  Analysis  snows  all  ot"6r  *:•'-■=  ;x 
transport  in  the  USSR  have  some  serious  seasonal  variation  ;o  pre-cu  coi  ■ :  o  - 
some  inherent  flaw  which  mates  them  at  test  secondary  war  supporting  systems. 

1)  Road  Transpprtati  on.  Roads  ar?  the  principal  short  haul  system  of  '.~s 
USSR.  Trucks  deliver  over  807.  of  all  gooes,  but  tne  average  distance  travel sd 
has  been  less  that  20  km  for  the  last  35  years  (77;  =0) .  The  Soviet's  -.qw 
produce  700,000  trucks  each  year  (130,000  at  one  plant’  an d  a-e  placing  g -•eece"’ 
emphasis  on  road  alternatives  (47:*1?),  However,  in  the  worlc’s  largest  nation, 
the  quantity  of  gooc  roads  is  very  low.  There  are  less  ths-  500 . 0“  •  m  :• : 
paved  road  in  comparison  to  6  million  )m  in  the  'JS  (Q4;53'.  th;  j  :scl  o- 
hignwa/s  still  precludes  development  of  any  comparable  state  moustr y 
equivalent  to  American  long-haul  trucking. 
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Even  though  the  Belorussian  and  Ukraine  (Carpathian  military  district) 
areas  have  the  highest  density  of  2-lane  hard  surface  roads  (94:31:  47:300),  a 
critical  vulnerabi 1 lty  of  the  system  is  the  low  weignt  capacity  of  the  bridges 
(8:25).  This  deficiency  is  compounded  by  the  small  number  of  lateral  highway 
connections  across  the  Pripyat  marshes,  and  the  few  (10)  major  highway  crossing 
areas  from  USSR  to  eastern  Europe  (47:300)).  In  addition,  the  spring  and 
autumn  rains  traditionally  discourage  use  of  any  non-improved  surface  road  for 
heavy  military  traffic  (98:74).  Using  the  secondary  roads,  cuts  military 
traffic  speed  by  35-457.,  raises  fuel  consumption  20-407.,  and  increases 
maintenance  40-507.  (76:96).  Disruption  of  the  railroads  could  ado  an 

additional  burden  to  these  few  paved  highways.  In  the  future,  destruction  of 
significant  highway  bridges  with  precisian  ordnance  could  force  diversion  of 
engineer  assets  to  sustain  movement  and  resupply. 

2)  Airlift  (2-12  targets) .  Soviet  military  transport  aviation 
consists  of  585  (40:70)  short  and  long  range  aircraft  which  can  be  supplemented 
by  200  additional  transports  and  1200  passenger  aircraft  from  Aeroflot  (<10:S7;. 
If  all  the  Aeroflot  transports  and  757.  of  the  entire  VTA  moved  cargo  into  the 
Pact  countries,  their  total  lift  would  be  only  19,000  measurement  tons  per 
mission  (40:99).  Three  missions  each  day  might  provide  157  ox  the  sustaining 
logistics  required,  but  the  bulk  nature  of  POL  and  ammunition  precludes 
efficient  air  transport.  In  addition,  the  air  logistic  port  handling  systems 
are  important  bottlenecks  in  tms  system  (3:66).  Leningrad  and  -  iev  ->ave 
largest  Aeroflot  facilities  to  provice  support  to  VTA  (47:408'.  L: kewise,  t~e 
regional  airports  at  Riga  and  Minsk  could  be  used  by  AN-12  CUE  transports  as 
could  3  other  regional  civil  airfields  in  the  western  military  districts 
(47:408).  Extensive  Aeroflot  use  would  be  limited  by  tne  handling  arc  ramp 
loading  capacities  (95:32).  In  the  absence  of  specific  aircraft  concentrations 
and  evidence  of  civil  reserve  air  operating  locations,  tne  recommenced' targets 
are  confined  to  these  government  fields  in  the  European  USSR,  out  military 
transport  fields  should  be  from  classified  sources. 


3)  Seal i f t  (7-16  targets):  The  Soviets  have  invested  significant./  to 
acquire  the  most  modern  sea.iift  technology  in  orcer  to  ma*  e  tneir  fleets 
competitive  on  the  profitable  Atlantic  and  Pacific  commercial  routes  ;  10". :  i''3‘ . 
Most  of  their  new  ships  are  specialized  vessels  like  container  snips,  —  re  11  — 
on/roll-off  (R0-R0)  ,  and  LASH  (barge)  carriers  (51:326;  S°:7<1S  •  .  41  p*-p.  pw 

designed  to  acquire  hard  currency,  the  fleet  also  possesses  a  crectole  mi:  ms-, 
lift  capability  if  the  ships  can  oe  gathered  into  home  ports.  m  ■"=  Baltic, 
the  key  ports  of  Rostock  in  East  Germany  and  Szczecin  (Stettin1  in  = pi  amp 
tied  to  critical  land  transport  nets  and  e-e  close  to  f  e  f-oop 

106: — ).  At  the  same  time  Gdansk  and  Gdynia  in  Poianc  are  only  100  MM  py  sea 

from  the  important  Soviet  ports  of  Kalmgrad  and  Klaipeda.  _ue  L'5E  =  a. -sap 
operates  three  100-car  train  ferries  to  Rostock  daily  (tne  equivalent  c*  3-5". 
of  the  wartime  forward  requirement)  (51:322). 

There  are  seven  principal  USSR  ports  on  the  Baltic  (46:318'  but  mal¬ 
functions  vary  significantly.  For  example,  Ventspils  is  tne  termi-us  fo-  ? 

Siberian  oil  pipeline  (112: — ),  while  Leningrad  is  recognized  for  "aval 
shipbuilding  and  commercial  activity  (47:318).  At  the  same  time,  1  9 p  r  '3 
Riga  are  the  primary  centers  for  container  handling,  the  newest  and  fastest 
growing  sector  of  maritime  transport  (89:75).  The  volume  arc  quio  tv.-'  mcmc 
advantages  of  rail  and  sea  containers  were  readily  incorporated  mco  toe  Sc.iet 
transport  economy  (51:313;  78:320). 


Containers  are  a  new  -factor  in  Soviet  military  operation.,.  While  tne  the 
heavy  containers  prevent  pilferage  in  peacetime,  a  major  civilian  problem 
(51:322),  they  also  deflect  all  but  the  most  substantial  bomb  fragments  during 
a  war.  Major  container  facilities  are  characterized  by  their  dependence  on  one 
or  two  very  heavy  cranes  for  loading  operations,  speedy  cargo  transfer,  and  an 
almost  mandatory  requirement  for  automated  inventory  control  to  keep  trac-  of 
storage  areas  that  generally  exceed  dozens  of  acres  and  thousands  of  similar 
container  (39:311).  These  two  vulnerable  points  are  best  struck  with  precision 
ordnance,  but  multiple  accurate  weapons  deliveries  can  also  cause  significant 
disruption. 

On  the  other  hand,  the  traditional  port  facilities  of  tne  USSR  are 
notoriously  slow  in  unloading  and  processing  cargo  (88:126).  In  addition,  the 
Baltic  ports  are  further  limited  by  ice  in  the  winter.  The  advent  of  gcco 
freezing  weather  far  solid  secondary  roads  is  tne  cegmning  of  aimi  n:  shed 
maritime  support.  Likewise  the  "warmer"  ports  of  the  Black  Sea  are  plagued  r 
winter  weather  constraints.  The  nine  principal  ports  generally  concen-ir ate  c~ 
shipbuilding  and  the  transfer  of  bulk  cargos  li'-e  ore  and  oil  (R7: 315'  . 

However,  their  facilities  are  large,  complex ,  and  could  support  tne  logistic 
needs  of  the  Southwest  TVD  against  NATO’s  southern  flank . 

Just  as  Allied  sea  transports  provide  massive  NATO  reirfcrceme-t,  :/ 
volume.  Pact  sealift  has  the  largest  capacity  to  bring  USSR  -e-serves  re 
logistics  to  the  front  area.  Handling  these  cargos  is  tne  ciggesc  1 lmioatic" 
of  current  Soviet  facilities.  Soviet  ports  grew  *07  from  1*65  to  1*50  wo: ie 

the  demand  for  processing  cargo  grew  807.  (51:326).  Therefore,  depe.ocmg  on  tne 

season  of  the  attack,  the  primary  targets  are  the  Baltic  ports,  witn  the  51  sc- 
sea  ports  struck  as  secondary  targets. 

4)  Inland  Waterways.'  Even  with  large  scale  government  incentives,  one 
Soviets  cannot  get  their  plant  managers  to  snip  cargo  by  -iver  and  canal 

14).  The  system  is  too  seasonal  (93:253).  When  the  water  isn't  toe  low,  oco 
nigh,  or  ice,  the  deliveries  are  haphazard  and  tea  slow  -or  any  car  gc  w* 

critical  than  pulpwood  (79:18).  Locks  and  pump  stations  are  good  precision 

targets  but  should  not  be  selected  until  there  is  clea-  evidence  t~at  c~e 
military  logistic  net  is  using  specific  facilities. 

5)  Rioel ines.  Natural  gas  and  crude  oil  pipeline;  are  o*s  ncoo 
significant  non-rail  sector  of  the  transportation  ecorcmy .  Tne  syste--  z* 
and  56-inch  lines  bring  Sioerian  fuel  f-om  tne  Tyumen  fielcs  and  Ce-i-a.  fa:  an 
oil  from  Karaganda  to  the  industries,  power  plants  and  military  co-sv  re-*, 
the  western  Soviet  Union  (112: — ).  More  importantly,  tne  Easter-  European 
countries  are  becoming  increasingly  dependent  on  USSR  natural  gas  -or  mem 
consumer  and  industrial  needs.  All  Warsaw  Pact  countries  except  :cman .a  gat 
75-937.  of  their  imported  fuels  from  the  Soviet  Union,  ~hese  imports  range  from 
207.  (Poland)  to  757  (Bulgaria)  of  each  countries  total  energy  needs  (I00:6c0). 

The  gas  pipeline  net  resembles  an  ’H’.  On  one  side  gas  flews  into  the 
Ukraine  through  Kiev  to  Uzhgorod  (the  same  location  of  the  Mir  powe-  link  to 
the  Pact  allies)  and  then  to  central  Europe.  On  the  other  side,  the  1ms  runs 
north  of  Moscow  thru  Minsk  to  Poland.  There  are  only  two  crosslinks  m  this 
system,  the  first  near  the  Polish  border,  and  the  next  from  Brans-  to  tne 
Moscow  area  (47:127).  Crude  oil  distribution  is  even  more  simplified  and 
vulnerable.  A  single  pipeline  runs  ffom  Kuybyshev  to  Bransk  and  then  splits: 
one  branch  to  the  terminal  at  Ventspils,  the  other  through  the  -v'ozy r  refinery 
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to  both  Brest  (Poland)  and  Lvov  (Hungary)  (112: — ). 

These  energy  lifelines  were  built  principally  from  imported  West  European 
pipe  because  Russian  pipe  is  too  flawed  (100:404;  51:208)  and  are  mostly 
powered  by  imported  compressor  stations  (100:370).  Russian  maintenance  keeps 
only  about  507.  of  any  pumps  at  these  facilities  in  working  order  at  any  one 
time  (64:78).  Nevertheless,  the  Soviets  continue  to  place  great  emphasis  on 
pipeline  branch  expansion  to  further  reduce  railroad  transfer  of  coal  and  to 
overcome  the  inability  to  move  electricity  into  the  European  industrial  area 
from  Siberia.  Alongside  the  primary  pipelines,  as  many  as  four  additional 
lines  may  parallel  the  first  to  provide  large  volumes  of  fuel  to  fey  areas 
(46:177).  While  these  pipelines  are  a  crucial  link  in  the  Soviet  industrial 
"web",  the  natural  internal  strength  of  the  system  (sustaining  operating 
pressures  in  excess  of  1100  psi )  (47:  178)  requires  the  accuracy  of  precision 
munitions  (PGMs)  for  high  confidence  attacks.  As  soon  as  multiple  F'Ghs  can  ce 
carried  on  conventional  strategic  aircraft,  three  to  five  pumpstanons  located 
along  each  major  route  and  at  vital  junction  points  should  oe  accec  to  the 
primary  target  list.  The  extended  use  of  foreign  materials  and  the  Soviet 
maintenance  record  on  these  important  fuel  transport  systems  suggests  mat 
damaged  stations  and  pipelines  will  not  easily  be  replaced  curing  a  ;<ATj 
conf 1 i ct . 


3.  Primary  Industry  (36-56  targets).  Placing  basic  mcustri 
steel  and  oil  refining  ahead  of  war  production  and  final  assemtci 
strategically  valid  for  the  same  two  reasons  that  the  Germans  con 
in  World  War  II:  target  system  concentration  and  cost  of  ^ep 
109)..  In  the  short  war  scenario,  whether  steel  mills  or  tank  fact 
first  targets  struck,  there  is’  little  chance  that  their  di 
significantly  affect  the  tactical  situation.  Instead,  reducing  t 
offers  the  opportunity  to  degrade  a  variety  of  other  factory's  o 
the  long  term  effect  ripples  through  the  economic  system  until  c 
recovers.  In  addition,  restoring  large  comp. ex  units  like  clast 
take  substantially  longer  than  repairing  an  assembly  ou.i’.di'' 
principal  components  may  simply  be  temporarily  diverted  e 
construct i on . 


sruptic- 


a.  General  ■  Two  previously  targeted  funcamencai  systems,  power  arr  '■ail 
transport  will  also  start  the  erosion  of  the  industrial  base.  In  the  wo--st 
case  for  the  attacking  force,  the  largest  a.nc  most  important  c*  Ec  i  ec 
mdustrial  facilities  have  raw  materials  stockpiles  anc  tnei'  own  pews'-  ola~cs 
(as  part  of  the  147.  independent  neat  anc  pe.wer  installations'.  '■'■■ese 
facilities  must  be  directly  attacked  to  reduce  their  effectiveness.  The  nu noer 
of  targets  to  strike  should  represent  either  50  or  70%  of  national  caoacity. 
In  an  industrial  economy,  the  loss  of  70%  capacity  in  one  irdustry  reduces  its 
contribution  to  the  level  of  severe  austerity.  At  the  same  time,  the  system  : s 
economically  non-productive  if  507.  is  destroyed  (49:6). 

d.  Vulneradi 1 i ties.  Both  the  oil  and  steel  industries  concentrate 
production  in  a  few  key  facilities  which  are  further  grouped  into  a  few 
regions.  In  the  future,  there  will  be  even  further  concentration  back  into  the 
populated  western  USSR  because  its  now  cheaper  to  ship  the  energy  into  the 
plant  than  it  is  to  ship  both  the  raw  materials  and  the  finished  products  over 
long  distances  into  Siberia  or  Central  Asia  (47:210). 

The  basic  industries  produce  their  material  by  a  series  of  steps.  The 
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materials  are  turned  in  intermediate  products  like  pig  iron  which  are  the 
passed  to  the  final  production  process  such  as  the  steel  -furnaces,  The  output 
materials  can  then  either  be  shipped  elsewhere  or  transformed  on  site  into 
finished  products  in  rolling  and  blooming  mills.  Thus,  the  entire  facility 
does  not  have  to  be  leveled  to  terminate  the  primary  function.  The  USSBS 
estimated  that  a  fractional  coverage  of  25-307.  is  generally  enough  to  shut  down 
these  plants  (34:91). 

c.  Oi 1  Ref i ner i es  (20-30  targets).  The  oil  industry  is  concentrated  in 
41  refineries  which  can  process  94V.  (or  567  million  tons)  of  Soviet  crude  oil 
production  (70:180;  112: — ).  Overall,  20  of  the  26  largest  facilities,  and  10 
of  15  smaller  plants  are  within  range.  Approximately  727.  of  Soviet  refining 
capacity  can  be  covered  by  attacks  on  these  30  targets.  Although  most  oi! 
refineries  are  large  and  complex  targets,  the  smaller  central  catalytic 
cracking  area  is  the  critical  element.  Eliminating  the  ability  to  "-ecu.ee  cruce 
oil  into  its  components  eliminates  the  function  of  the  refinery. 
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d.  Iron  and  Steel  (16-26  targets).  In  1931,  26  large  plants  with  1  million 
tons  or  greater  output  produced  907.  of  the  USSR's  143  million  tors  of  steel 
(70:96).  Nine  of  the  15  very  largest  Soviet  Iron  anc  Steel  plants  are  the 
western  USSR.  With  the  exception  of  Cherepovets  and  Lipetsk,  all  tnese  large 
facilities  are  further  concentrated  in  the  Donbass  (112: — ;  47:209) .  Se-=-?l 

Ukranian  plants  like  Krivoy  Rog  and  the  two  Znadanov  pianos  now  .-al 

Magnitogorsk  in  achieving  the  highest  annual  production.  The  mills  are  ce-t-al 

elements  of  the  Soviet  economy  and  represent  a  vital  investment  c*  cot1"  1  abo- 
and  capital.  "A  large  iron  and  steel  mill  takes  7  to  10  years  to  bring  ;-.oc 
full  production  and  should  employ  20,000  people.  This  consumes  the  work  xcr-e 
of  ■  a  town  of  100,000.  .  .  Magnitogorsk  [the  old  cornerstone  o*  t-e  rr 

industry]  employs  70,000"  (47:207). 

In  addition  there  are  other  critical  elements  in  this  mdushrv,  c- 

the  iron  and  steel  mills  in  the  Ukraine,  the  Volga,  and  the  “osccw  incus-;-:  ?. 
areas  depend  on  a  single  coke  production  facility  at  krivoy  Roc.  “his  set  c- 
ovens  has  507.  of  the  national  production;  10  times  the  volume  of  tns  ->e  :  sics 
facility  (100:493).  Equally  important  is  the  Zaporoch’  /e  manganese  process. --.c 
facility  which  supplies  the  entire  region  with  tnis  critical  sues'  a.  c 

el ement  (94: Ch  9) . 

The  primary  set  of  lb  targets  consists  of  tnese  two  plants  plus  c--e 
large  iron  and  steel  mills  and  five  smaller  multi-million  tcr  • n=t?l . ?t . one . 
The  secondary  targets  add  t*-e  remaining  10  plants  within  the  ra;.  wn  z  -  c-ct .  c  = 
only  steel  (47:203;  112: — ;  70: Ch  7).  These  secondary  targets  are  -o'  _*=aer 

value  because  they  are  more  dependent  on  the  transportation  network  to  suoply 
the  pig  iron  to  the  factory.  Overall,  attacks  on  these  targets  will  cover 
of  iron  and  steel  facilities. 

Furthermore,  there  is  a  synergism  to  the  strategic  offensive  wnicn 
accentuates  confusion  and  further  decreases  enemy  effectiveness.  Once  NATO 
initiates  air  attacks,  the  threat  of  air  raid  is  almost  equally  as  effective  as 
the  actual  devastation.  German  records  indicate  that  for  1  F.23  and  1944  ac 
least  20-257.  of  lost  steel  ingot  production  resulted  from  air  raid  alerts  which 
were  not  followed  by  an  attack  (35:78). 

4.  Secondary  Industry  (139-213  targets) .  Once  the  basic  industries, 
transportation,  and  power  networks  are  struck,  the  attack  car*  expand  i-.to 
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additional  high  value  -facilities.  These  incustries  mostly  show  the  same  heav 
concentration  in  the  western  USSR  as  the  basic  facilities  (47:221)  because  th_ 
are  located  as  close  as  possible  to  the  source  of  raw  materials  i.e.,  the 
refinery  or  steel  mill).  For  example  96/1  of  aiesel  locomotives  are  prooucea 
the  Voroshi lovgrad  plant  and  most  electric  engines  are  manuf actureo  at  the 
Novocherkassk  facility  (70:204).  Both  are  located  close  to  the  Donbass  steel 
mills.  Other  industries,  like  electric  motors  ano  machine  tool  manufacturing 
are  dispersed  throughout  the  target  search  area.  In  general,  the  selectee 
facilities  are  of  high  value  and  also  produce  repair  or  replacement  component, 
for  the  recovery  effort.  At  the  same  time,  degradation  of  the  petrochemical 
and  heavy  equipment  sectors  has  an  additional  impact  on  other  economic  sector- 
like  the  construction  industry  and  co-located  armaments  proouction  facilities 


Overall,  the  secondary  industry  targets  represent  the  expansion  p+  the 
attack  into  mare  complex  and  interlocking  economic  sectors.  Once  again 
successful  power  and  transportation  attacks  offer  an  opportunity  to  oeg-ace 
tnese  systems  before  directly  attacking  them.  For  example,  tHe  loss  o*  pewe- 
would  be  dramatic  since  97v.  ok  all  industrial  machines  are  electrified  50: 
Additionally,  the  Gorky  automotive  assembly  plant  is  a  clear  example  c' 
transportati on  dependence  as  it  recei /es  components  from  75  different  f actor: 
up  to  1400  km  distant  (47:213).  For  tne  secondary  industrial  targets  type-, 
Table  I  shows  the  percentage  of  the  national  system  which  car  pe  co-erec 
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!  PRIORITY  THREE 

1  4B.  SECONDARY  INDUSTRIES 

!  Power  Machinery  Equipment  <T1% 
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!  Electrical  Equipment  (66%) 

10 

!  Cement  Production  (54%) 

20 
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!  Machine  Tools  Equipment  (74%) 

i 

!  Motor  Vehicle 

* 

!  Production  (S^%) 

16 

213 

!  TOTALS 

315 

135 

45  0 

TABLE  I.  TARGET  REC0MMENDAT I QMS 


Therefore,  the  final'  proposed  target  structure  for  the  initial  missions 
into  the  USSR  is  shown  as  Table  I.  The  size  of  the  list  permits  flexibility  in 
selecting  the  attack  sequence  within  each  system  to  optimize  operational 
considerations  like  deception  and  surprise.  The  complete  power  system  should 
be  the  first  priority  along  with  primary  transportation  and  industry.  The 
second  attack  priority  should  complete  the  basic  industry  targets  and  expand 
the  attack  into  additional  high  value  areas.  The  final  stage  of  the  campaign 
would  center  on  recovery  and  reconstitution  industries. 

FORCE  EMPLOYMENT 

Even  though  NATO’s  goal  is  to  deter  aggression,  the  strategic  *orces  must 
be  able  to  carry  out  tne  campaign  if  that  deterrence  faiis.  Three  essential 
concepts  limit  the  effects  of  strategic  conventional  bombardment :  individual 
aircraft  target  lethality,  enemy  recuperabi li ty,  and  bomber  survivabi 1  icy. 
Force  employment  evaluates  the  general  sortie  requirements  to  "knock  out"  the 
targets  developed  in  this  target  analysis  and  projects  total  mission 
requirements  based  cn  a  range  of  attrition  forecasts. 

The  relatively  small  and  finite  nu mder  of  bombers  and  the  multi -mi  1 1 10- 
dollar  cost  of  fielding  new  systems  led  the  noted  author  '-emao  S.  Worn  to 
close  his  1981  Hi stor v  of  Strateai c  Bomb : ng  with  the  projection  that  ".  .  .  t re 
future  of  the  Strategic  bomber  is  uncertain.  What  is  certain  :  =  mm.  mere 
will  not  be  another  war  like  World  War  II.  The  great  bomber  armadas  will  mt 
go  forth  by  the  hundreds  and  thousands  to  strike  strategic  objectives  *  • 45*  £.  s , 
Critics  of  strategic  bombing  may  see  a.  lac!  of  numbers  as  equalling  a.  lac  c- 
.capability.  While  the  return  of  the  conventional  strategic  bomber  force  carncu 
provide  the  same  quantity  of  aircraft,  it  can  provide  equivalent  combat  ;:c---sr 
in  bringing  destruction  to  an  enemy. 

The  goal  of  any  air  attack  is  to  render  the  target  useless  ■  : ; ;  -i S  . 
However,  total  devastation  usually  requires  an  e-tremely  large  m-mpe- 
sorties.  The  industrial  carnage  evaluations  gathered  by  the  u'E  Et-ececir 
Bombing  survey  show  that  significant  capabilities  are  general!,  lest  23- 

30%  of  the  contents  of  a  factory  are  destroyed  (3**:°!).  Twenty-fi'  e  perns--, 
damage  to  the  contents  was  usually  achieved  when  t^e  e-ts1-**.? i  sect zns  o-  me 
building  had  40%  visible  structural  damage  '34:  °2.' .  Us  mg  40%  ta-'gec  cc  .-  =  ■*  ?ze 
as  the  criterion  for  successful  degradation,  rhe  actual  damage  e*'s::i  -  sr:-H=  m 
general  purpose  weapons  reveals  a  significant  '5i  at  l  or  =  n:  p  bet  wee-  i'  i  -  a  • 
strategic  bombers. 

Overall,  Table  II  (Append:-;  A)  indicates  a  B-32  equals  trs  c;ms:-t  st'a  :;- 
of  about  20  B-17S  across  a  spectrum  of  target  dimensions.  Thus  ms  ;:^-=  zl 
150  8-52s  represents  approximately  the  same  combat  power  ss  me  32  El"  24 

aircraft  in  Eighth  Air  Farce  and  Fifteenth  Air  Force  in  1944.  Tl-is  sudstamial 
increase  in  effectiveness  is  the  product  of  improved  accuracv  and  mum  'ea.iar 
payload.  Based  on  increased  survi vabi  1  i ty,  Ben  Hansel  1  es-umaces  a-  e.er 
greater  relative  power  for  the  B-l/B-2  (a  ratio  of  123: li  (15:lq». 

For  the  identified  targets,  each  power  station  needs  just  two  bc-ncem  no 
eliminate  the  average  transformer  yard  and  provide  much  more  man  me  ra~ com 
collateral  damage  cited  by  the  L'SSBS  as  requiring  fc-12  months  to  -spam.  Hp 
the  same  time,  the  wide  variations  in  overall  rail  anc  industrial  i  ?c :  1 :  t 
dimensions  can  be  standardized  by  focusing  the  attac1  on  them  most  cmmcal 
components.  Then,  as  a  planning  -factor,  an  average  sortie  'ecu:  recent  pm 
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installation  permits  force  projection  with  the  necessary  variation  in  the 
actual  attack  to  account  -for  the  oversize  and  small  -facilities.  For  40% 
coverage,  si::  bomber  sorties  can  attack  the  most  vital  1000  by  4000  -foot 
section  o-f  any  industrial  or  rail  -facility.  This  attack  would  cove'-  about  1.6 
million  square  -feet  o-f  the  installation  with  significant  blast  effects.  Them 
direct  damage  would  be  further  increased  by  post-attack  fires  whicn  are  wartime 
industry’s  biggest  threat  (103:34). 

As  indicated  by  several  of  the  previous  target  examples,  many  Soviet 
facilities  are  exceptionally  large  (to  the  point  of  being  the  largest  in  the 
world)  (51: — ;  47: — ).  Covering  these  gigantic  factories  and  mills  demands 
more  than  si::  B-52  sorties.  So,  these  targets  are  primary  candidates  for  the 
extended  coverage  produced  by  the  84  weapons  of  the  B-l.  In  total,  the 
priority  one  targets  need  about  600  sorties  for  complete  coverage,  and  15*0 
will  cover  the  entire  312  primary  and  secondary  target  set.  ~Ke  e-panceo 
attack  requires  another  800  sorties  for  the  last  138  targets. 

After  the  initial  attack,  one  of  the  most  intense  clashes  z*  •‘•art: 
"willpower"  is  that  of  the  strike  planner  working  against  the  ■'ebuild-g  e**mt 
of  the  repair  crew.  In  the  past,  only  persistence  on  ei then's  parr  .;t-C:d 
success.  As  one  veteran  of  Korean  interdiction  -eponted,  "Inegirstir  ?- d 

tenacity  on  the  part  of  the  enemy  have  proven  difficult  to  beat11  Cl :  ‘  S  - ■  ■  I* 
industries  where  damage  is  common,  as  witn  railroad  trackage,  m-j mg  me 
capability  of  a  good  mechanized  repair  team  is  an  important  factor  i-  c-m'sctl,- 
prioritizing  targets.  For  example,  the  ability  of  a  Soviet  c-ew  to  re-la.  a*: 
re-ballast  two  miles  of  track  in  less  than  nine  hours  (S3:57'  ma*  es  c.ts 

wasteful  and  unattracti v6.  On  th  other  hand,  the  scarce  expertise  -iqvs 

recuperation  equipment  can  become  important  target;  to  degrace  ereo -=co-e'-. 
More  importantly ,  the  complexity  of  •  the  damaged  target  system  can  won-  m  ms 
disadvantage  of  the  recovery  force  (2:50). 

The  initial  goal  of  a  strategic  air  campaign  must  be  to  wage  an  in-.;- 
offensive  like  LINEBACKER  II  wnich  presents  the  erem.  with  more  rssmo.  sc 
facilities  than  he  is  prepared  to  recover.  In  fact  the  decision  w^-amo'  t : 
invest  resources  and  repair  a  given  facility  is  •  often  a  * '.met  ion  o*  me 
enemy's  perceived  damage  to  the  whale  system  (4-:72>.  Estimatmg  t*s  .Er-'.- 
capacity  for  recovery  is  a  product  of  their  World  War  II  ?-  per:  en.ee  am 
construction  perf  ormance,  combined  with  the  unknown  van  ,•  :ng  le.-el  s  m  tm-m  t : 
each  installation  achieved  in  actual  combat.  A  i-ey  limitation  is  me  sirsme 
of  information  concerning  the  capacit,  cx  any  present  system  tc 
multiple  diverse  installations  simultaneously  over  a  large  geo:, -am  m 
The  only  data  available  is  for  single  facilities  m  Ciiasis-m 
information  on  entire  nations  fi.e.,  post  war  Japan,  Germany  c*  m.ssie  . 

Table  III  (Appendix  A)  provides  estimates  of  construct  id"  o*  smgle  - e- 
facilities  in  critical  industries  based  on  data  used  Oy  tS  Ci-il  Iexe"se 
authorities.  Three  factors  suggest  that  these  US  estimates  u--icr  r:n;e  »r;~  J 
months  to  almost  3  years.)  would  be  optimistic  for  one  USSR.  c:^st,  the  o a. mace 
has  to  be  removed  from  the  site,  and  past  Soviet  experience  with  climate  arc 
competing  economic  demands  indicates  slow  construction  per'-crntarc0  oe  low 
western  averages.  Second,  there  are  bidden  delays  lii-e  individual  long  lea- 
time  items  which  compound  the  recovery  calculation.  cor  example,  3emm  I 
Csicj  experience  in  refinery  repair  indicated  mat  pressure  vessels  arc  . e; 
were  the  most  difficult  to  obtain.  Cres5ure  vessels  m  me  petroieu*  reaming 
industry  are  custom  built  items"  (SR:66-67:.  Third,  even  when  the  -facility  is 


aircraft  -flying  low  and  fast."  (12:181) 


Estimating  the  impact  these  forces  could  have  in  a  conventional  conflict 
is  a  risky  business  especially  when  "the  determination  of  (deteccion  and  -ill 
probabilities)  are  themselves  largely  based  on  assumptions"  !28:Q>.  The  lesson 
of  real  wars  is  that  offensive  aircraft  usually  survive  much  mere  effect’. ely 
that  the  estimates  project:  "real  wars  continue  to  confuse  the  issue  with  real 
loss  rates  considerably  less  that  those  tneoretical  predicted”  (“1:118).  Ai- 
Vice  Marsha] 1  Walker  found  a  constant  IX  attrition  in  loss  rates  for  world  war 
II,  Korea,  and  the  1973  Mid-East  war  (with  Vietnam  ten  times  less)  <41:113'. 
He  further  concluded  that  rates  approaching  10X  signi f icantl y  degraced  the  long 
term  capability  of  a  tactical  farce  (41:120).  Figures  4  and  5  (Appendix  A’ 
present  the  15  mission  cumulative  sortie  outlook  for  strategic  force s  using  It 
and  107.  projected  attrition.  Even  at  107.  the  B-526's  can  cover  the  =,-i  O'* :  t  /  l 
targets  in  six  missions. 

Based  on  the  finite  numbers  of  available  B-52  airframes,  one  per  ce-t 
be  historically  accurate  but  overly  optimistic  to  use  as  a  planning  facto--. 
Therefore,  as  a  more  "realistic"  example,  pigure  *  depicts  cumulative  sorties 
within  a  variety  of  strategic  conventional  and  dual-role  force  eT-:l : /man- 
possibilities.  These  computations  project  sorties  Paced  on  a  &■“.  attrition  r^-_a 
for  the  B-52/'cB-l  1 1 ,  and  a  27.  rate  for  toe  aeva need  oomber  =  ,  «r.'  a-  S'", 
operationally  ready  rate  for  the  first  10  missions  i70‘;  *o r  t“e  l~=~  m.- .  T”-.; 

provides  an  estimate  for  an  air  defense  environment  times  more  me: tile 

than  Vietnam.  At  this  rate,  the  150  aircraft  force  :=  able  to  cc-'S-  ere 

primary  air  campaign  targets  with  additional  sorties  available  fo-  g-c.rc 
support  and  a  deep  offensive  air  campaign.  Adding  ouai— cie  ai-c-aft.  will  c-s- 
down  portions  of  the  nuclear  warplan  commitment,  but  offer  t~e  opportum :  ,  tc 
cover  bath  the  primary  and  secondary  targets  at  least  o-ce  within  tLe  -:-st  :  ' 
missions. 

In  either  case,  to  reduce  the  uncertainty  arc  r:si  several  ae:  * 

protection  measures  are  needed  for  non-nuclear  penetration  cf  tie  Se.-iet 
The  first  requirement  is  active  defence.  In  high  density  target  a-eas  lie  z~s 
Ukraine,  the  bombers  can  provide  t^eir  own  mutual  electronic  support  f'om 
scale  attacks  to  saturate  and  confuse  the  ce+’ense.  ,’n  ct*-er  1  test :  d-s,  s-~rl  1 
groups  of  aircraft  will  face  the  defensive  net  essential!,,  a'-t'-e.  !•-,  t"-.:a 

circumstances,  the  passive  ECM  protection  needs  to  te  supplements-:  wit-  e  :  -  a 
aggressive  active  counter  measures  like  AGV-B3  <ha-m)  ant : --a;: at ; on  m; *  -  • ; 
to  supress  SAM  sites,  and  long  range  ai* — tc-air  miss: '  es  •  Am  FA  A!'"'  t :  r  =ut~a  i :  a 
the  fourth  generation  fighter  advantage.  C'-iis?  missiles  wit-  -  .  s 't .  c- a  1 
warheads  could  be  tired  ahead  of  the  fc-nce  to  el-mi-ate  critical  -aca- -u3 
sites.  Arming  the  bombers  for  self-defense  is  not  a,  new  concept.  A;-  .  ?•- 
College  studies  as  early  as  1F51  called  for  self  detense  ''ant: -- ace-  missiles 
and  extolled  the  virtues  of  taking  the  large  bomber  down  to  low  level  -‘Iig-t 
for  survivability  <3:61). 

At  the  same  time  plans  to  create  a  new  family  of  long  -ange  precision 
stand-off  weapons  provide  the  opportunity  to  remain  outside  the  threat  area,  and 
still  disrupt  vital  facilities.  Within  their  own  intense  defensive  environment 
the  European  Security  Study  concluded,  "The  development  of  stanc-o- --cel :  .-er  ; 
capabilities  deserves  high  priority"  <12:181).  The  multiple  targeting  cap- tit, 
of  stand-off  weaponry  will  further  increase  survival  by  adding  tc  the  defensive 
systems  confusion.  Such  precision  weaponry  will  also  permit  expanding  the 
target  attacks  to  more  completely  disrupt  the  Soviet  economy  and  the  military 


resupply  effort.  Furthermore  the  cruise  missile  could  also  be  used  to  attack 
soft  targets  like  rail  yard  recovery  and  repair  crews  during  daylight  hours  to 
sustain  24-hour  pressure  on  tne  enemy. 

Finally,  when  the  aircraft  escape  Soviet  air  space,  the  audacity  of  tneir 
actions  may  well  provoke  extensive  counter attacks  a"  forward  operating 
locations.  While  the  aircraft  are  at  their  most  vulnerable  moments  in  the 
refueling  and  rearming  process,  extended  air  base  defense,  passive  protect  1 --s 
measures  and  additional  fighter  support  will  be  required  from  NATO  to  minimize 
the  ground  threat  to  the  B-52s. 

In  summary,  the  force  employment  consi der ati cns  support  tne  original 
concept  of  complementing  current  NAT0  tactical  airpower  employment  p^i 1 Orcpn , 
with  a  strategic  aerospace  offensive  and  deep  interdiction  campaign.  "ns  op?" 
source  literature  provides  a  consistent  picture  of  Soviet  scene*:-' 
vu 1 n er ability  in  critical  industries  like  steel,  oil,  pewsr ,  ard  nail.  a  small 
force  can  attack  the  most  important  parts  of  tnese  systems  wit-:-  v~t 
anticipated  duration  of  a  fast  moving  European  war,  even  i*  aircraft  act': tier 
significantly  exceeds  historical  loss  rates.  The  present  pie--  tc  dedicate  : 2 . 
bombers  to  conventional  operations  with  additional  dual  -ole  ai-craf  t  speed  :• 
a  crisis,  15  missions  produce  sufficient  sorties  tc  coven  the  icenf : *  is-  *5T‘ 
targets.  The  spacing  oetween  each  of  the  15  missic's  is  the  e,  epe*'  ;,t:r,.-. 
variable.  Significantly  shortening  the  cycle  between  flights  voulc  impact  eras 
preparation  for  the  next  mission.  In  the  Wonld  Wan  II  Eu'coean  Tneatsr, 
keeping  the  long  range  pressure  on  the  enemy  eventually  lead  to  manning  ea-c* 
aircraft  with  two  crews. 

.  In  conclusion,  the  strategic  aerospace  offensive  and  deep  in  te-c.  c*. :  c* 
attack  can  destroy  important  targets  located  beyond  tne  range  c*  tactical 
airpower.  The  NATO  theater  commander  should  employ  long  range  ne;..  Gets,- 
forces  in  these  deep  areas  where  no  other  aircraft  can  p'o.ice  cc*s: scent 
attacks.  The  B-52  and  other  strategic  aircraft  often  t-e  best  cc  -  enc: a. 
alternative  for  more  effective  deterrence  in  the  Eurcp  =  -'-  T’-.aa*=-  .--e*  fs  J*:: 
must  consider  the  costs  of  replacing  high  value  targets  witnin  :cs'  own 
borders.  This  campaign  will  start  tc  limit  enemy  options  as  fa--  fnpm  tne 
battlefield  as  possible,  and  fcrce  resources  tc  be  d * vgrtec  etc  "so-air?  =  -c 
defense.  the  proposed  attacks  or.  the  most  costly  siemens  o-  t*e  Seise 
industrial  base  and  logistics  network  directly  influence  tne  -art  g  z 
war  and  place  essential  sectors  of  their  economy  at  -i  si .  Tne  p-ic-it ,  rf  air- 
attacks  and  the  conditions  for  increasing  aircraft  survival  are  - ev  e.S"®' t.  : n 
ennancing  force  effectiveness.  Tne  parallel  between  these  Soviet  ts-'gs.s  r*c 
the  systems  cnosen  by  Gen  Mansell  for  tne  attack  on  Germany  are  v=r,  c.ir' 
because  the  vital  elements  of  an  i noustr: a:  economy  remain  fair!,  ccnstanp. 

Overall,  the  strategic  aerospace  offensive  ana  deep  interdiction  campaign 
maximizes  the  value  of  the  long  range  bomber  in  extending  tne  conventional 
battlefield  and  partially  redresses  the  conventional  force  imbalance  w-.:cn 
threatens  peace.  As  Secretary  Weinberger  forecast,  "Nothing  could  so  enhance 
the  prospects  for  peace  as  Soviet  acceptance  of  the  proposition  that  they  can 
achieve  no  significant  exploitable  military  advantage  over  us"  (44:5°'. 
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FIGURE  5.  Sortie  Requirements,  10% 


